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27M1 The 27MI is a nine stage high vacuum photo cell 
with high response in the visible region. When operated at 100 
volts per stage it is capable of multiplying very small currents 
produced under weak illumination by an average value of one 
million times. Under normal operating conditions the resultant 
output current is a linear function of the exciting illumination. 
The frequency response is fiat up to the frequencies at which 
transit time of electrons within the valve becomes a limiting 
factor. 

Because of its great sensitivity, low noise level, low dark 
current and freedom from distortion the 27M1 may be used 
for light operated relays, film scanning, facsimile transmission 
and in scientific research involving low light levels. In many 
applications its small size is an advantage. List Price: £15. 


27M? The 27M2 is a nine stage high-vacuum photo-cell 
similar to the 27M1 except that it has wider tolerances on the 
anode dark current necessitating a lower anode supply voltage 
with a resultant reduction in the current amplification to 
approximately one quarter of that obtainable from the 27M1. 
It is capable of multiplying very small currents produced under 
weak illumination by an average value of 250,000 times when 
operated at 80 volts per stage. 

The 27M2 is suitable for the same applications as the 27M1 
wherever the reduced magnification is acceptable. List Price: £6. 
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Photo-Electric Multipliers 
21M1 and 27M2 


for light operated relays, film scanning, facsimile transmission, and many 
Research and Laboratory investigations involving low light levels. 


Now available for prompt delivery 


PAL 
RR 


The secondary cathodes, or 
dynodes, of these multipliers 
are arranged in cylindrical 
j formation so that they are 
exceptionally compact. 


TYPICAL OPERATION 


Voltage between anode and secondary 


cathode K10- - - - - - = = 50 Volts 
Voltage difference per stage - - - -100 volts 
Maximum anode dark current (with 100 
volts between anode and cathode K10) - ‘0.25pA 
Luminous sensitivity.(taken on the basis of 
a lamp colour temperature of 2700°K and 
a light area of 5 mm x 20 mm) - - 20A/lumen 
Current amplification (ratio of anode 
sensitivity/cathode sensitivity) - - - =- 10° 
Voltage between anode and secondary 
cathode K10- - - = - - = = 50 volts 
Voltage difference per stage - - - - 80 volts 
Maximum anode dark current (with 80 
volts between anode and secondary 
cathode K10) - - - - - -= + O.25pA 
Luminous sensitivity (taken on the basis of 
a lamp colour temperature of 2700°K and 
alight area of 5 mm x 20 mm) - - 2.5A/lumen 
Current amplification (ratio of anode 
sensitivity/cathode sensitivity) - - 0.25 x 10° 


Either the 27M1 or the 27M2 may be used as a plug-in replacement for the American type 931A. 
A special stabilised power unit providing a highly stable H.T. supply for photo-multipliers is available. 


Full details on request. 
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VALVES, TUBES € CIRCUITS 


23. MINIATURE VALVES WITH 25mA FILAMENTS 


The Mullard range of low-consumption valves for all- 
dry battery receivers consists of four types, the 
DK96, DF96, DAF96, and DL96, mounted on the 
standard B7G base. The filaments are economically 
rated at 1.4V, 25mA. The DL96 output pentode has 
two such filaments which are normally operated 
in parallel. 

The filaments in a receiver using these four types 
may be fed in three alternative ways: (i) in parallel; 
(ii) in pairs in a 50mA chain, with the odd filament 
(say the DAF 96) shunted by a 5% tolerance resistor 
to maintain the correct filament current; (iii) in a 
25mA chain. The third method is suitable for ABC 
receivers with separate h.t. and |.t. batteries; but the 
variation of cathode current in the output valve, 
which can occur when the batteries are at different 


The Mullard DK96 is a heptode frequency changer in 
which the first two grids form the oscillator, and the third 
grid is the signal grid. The optimum conversion con- 
ductance is 3004 A/V, and the’cathode current is 2.4mA 
at an oscillator voltage of 4.0V r.m.s. The variable-mu 
characteristic gives good cross-modulation and allows the 
use of AGC. The screen-grid voltage is about 65V, but 
in ABC receivers it should be adjusted to give 0.6mA 
anode cuwent at zero bias. 

A tuned-grid oscillator circuit is recommended, with the 
earthy end of the oscillator grid resistor taken to the 
positive side of the filament. Feedback should be derived 
from the oscillator anode, with the feedback winding of 
the oscillator coil preferably series-fed, especially at the 
higher frequencies. 

The DK96 is not suitable for use above 20Mc/s. Pulling 
at frequencies above 10Mc/s should be reduced by 
capacitive neutralisation between the oscillator and 
signal grids. 


The Mullard DF96 is an IF amplifier with a mutual con- 
ductance of 7504 A/V at a cathode current of 2.2mA. It 
is suitable for AGC operation, as its grid base has been 
lined up with that of the DK96. The DF96 and the DK96 
can be operated with a common screen-grid dropping 
resistor; but in ABC receivers this is allowable only if the 
two filaments are in parallel or if the control-grids are 
biased to their respective filaments. In all circuits, 
however, a common screen-grid resistor allows the rela- 
tively high screen-grid current of the DF96 to affect the 
gain of the DK 96, and thus to increase the spread in the 
overall sensitivity of the receiver. 


stages of exhaustion, must be limited. For this 
purpose a special filament chain has been devised, of 
which full particulars are given in the Additional 
Notes. 

For mains operation, supply variations should be 
allowed for by presetting the filament current (by 
means of a variable portion of the dropping resistor) 
to 24mA + 2% at nominal mains voltage. 

The valves are designed for optimum performance 
with a 90V supply; but there is no serious loss of 
sensitivity in the amplifier stages at voltages down 
to 67.5V, as the recommended screen-grid voltages 
of the amplifier valves are about 65V. In the output 
stage, however, the loss of power caused by battery 
exhaustion is more marked with. lower nominal 
battery voltages. 


The Mullard DAF96 is a pentode AF amplifier with a 
detector diode. A voltage gain of 60 is obtainable when 
the detector presents a source impedance of 500kQ, and 
a voltage output of 5.0V r.m.s. is obtained at 3% dis- 
tortion. If the valve is used as a triode, the gain is about 
11 and the voltage output is 5.0V r.m.s. at 2% to 3%. 
distortion. 

With a bias resistor of 10MQ the detector load resistor 
should be limited to 500kQ to give minimum attenuation 
in the control grid input circuit and an adequate a.c. to 
d.c. load ratio. With a detector load resistor of 1.0MQ 
the bias resistor should be 22MQ. 

Anti-microphonic precautions are necessary only when 
the control grid voltage is less than 20mV for 50mW 
output. 


The Mullard DL96 output pentode is designed for 90V 
operation; but the grid base at 67.5V is sufficient to 
allow operation at this lower supply voltage. A single 
valve, under Class A conditions with a 90V supply, will 
give a 200mW output at 10% total harmonic distortion 
for an input signal of 3.4V r.m.s. At 67.5V the output 
is reduced to 100mW. 

Two valves may be used in push-pull, with the grid signal 
provided by a'driver transformer, a centre-tapped choke, 
or a phase-inverter valve. The total cathode current of 
the two valves must not exceed 12mA. Class B operation, 
with all four filaments in parallel, gives, at 2% to 3% 
distortion, 440mW output at 90V and 235mW at 67.5V. 
The comparable outputs for Class AB operation, at 3% 
to 4% distortion, are 420mW and 220mW. 


The Mullard DM70 subminiature tuning indicator, which has been described in Valves, Tubes, and Cireuits Nos. 5 


and 6, is suitable for use w'th these valves. 


Reprints, of this advettisement, with additional notes on the design of filament supply chains, a creuit for.a four-vabe 


battery receiver, and valve data, may be obtained free of charge from the address below. 


MULLARD LTD., Technical Service Department, Century House, Shaftesbury Avenue, W.C.2 


MVM,3C6 


NOVEMBER 1954 


B.B.C. Report 


l recently published Report* to the Postmaster- 
General for the year 1953-54 by the B.B.C. Board 
of Governors loses a little of its interest and value 
through being a trifle out of date. The document 
was prepared just before the final passing of the Act 
setting up the Independent Television Authority, 
and so, naturally enough, any attempt to consider 
the position of the Corporation vis-à-vis the new 
competitive body is specifically disclaimed. 

Such incidental mention as there is of the possible 
effects of competition is confined to finance. It is a 
matter of some concern that, on present estimates, 
the B.B.C. will receive about £6M less than it 
expects to need for carrying through development 
plans during the next three years. Even if the 
financial stresses of that period can be weathered, 
the Corporation will, in the words of the Report, 
“inevitably have to ask for a larger share or even 
the whole of the proceeds of the £1 and £3 licences 
thereafter.” We imagine that public opinion, and 
especially opinion in the radio world, will be strongly 
in favour of allowing the B.B.C. sufficient finance to 
carry through at least those parts of its development 
plan that have already been approved in principle 
by the Government. British broadcasting has been 
built up on a basis of successful long-term planning 
and even its harshest critics will not deny that the 
B.B.C. has in the past shown excellent engineering 
judgment, not to say foresight. 

As might be expected, the bulk of the Report 
deals with the programme side and also gives 
detailed accounts of income and expenditure. There 
is, though, a 10-page section devoted to engineering 
in which the past year’s work is surveyed and plans 
for the future are set out. In this section there is 
also a note on present policy in recruitment and 
training of technical staff. In addition to recruiting 
ready-trained men, the Corporation is taking in pro- 
bationary technical assistants. No specific qualifica- 
tions are expected of these, but they must pass a 
qualifying examination after an initial 12-week train- 
ing course, 

Colour television is accorded several mentions and 
+ Cmd. 9269 H.MS.0,4s.6d. an 
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it is interesting to read that the main effort of the 
research department was concentrated on this sub- 
ject during the latter part of the year. Then there 
is the rather surprising statement that “the B.B.C. 
does not expect to introduce regular transmissions in 
colour within the next two years.” This statement, 
with its inevitable implication that a regular colour 
service will start shortly after that period has expired, 
seems rather over-optimistic. In this matter, the 
Board of Governors appear to be slightly at variance 
with Sir Ian Jacob, the Director-General, who, in 
the current number of The B.B.C. Quarterly, was 
(rightly, we think) much more cautious and non- 
commital. “ Nothing,” he said, “could be more 
foolish than a precipitate start with coloured 
programmes.” 


Quality on V.U.F. 
Ass most of our readers know, the B.B.C.’s plan for 
reinforcing the present sound broadcasting service 
with v.h.f. three-programme stations is due to start 
with Wrotham next May. The remaining eight 
stations of the first stage of the scheme should be 
finished within less than two years. 

This scheme is described in the Report discussed 
in the preceding paragraphs, and was also the sub- 
ject of a talk given recently to the Radio Industries 
Club by Harold Bishop, B.B.C. Director of Engineer- 
ing Services. Some disappointment was felt, even 
among the more realistic, at Mr. Bishop’s summary 
dismissal as “ nonsense ” of the idea that f.m. broad- 
casting would automatically bring about a great 
improvement in quality of reproduction. No doubt, 
as he said, the idea of giving a bandwidth of 15 kc/s 
is impracticable for a nation-wide service depending 
on a long and complicated network of landlines for 
linking the stations. However, the quieter back- 
ground and freedom from interference that many 
f.m. listeners will enjoy will inevitably focus atten- 
tion on quality of reproduction. It will be a great 
pity if the B.B.C. does not do all it can, within the 
bounds of good engineering, to ensure the best 
possible quality from the new service. 
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Tape Duplication System 


EQUIPMENT for the duplication of recorded mag- 
netic tapes on a commercial basis is now being sold 
in America. A master playback unit feeding a master 
amplifier and bias oscillator supplies from one to 10 
“slave” recorders. Both tracks of the twin-track 


Ampex tape duplicator 
(Series S-3200) show- 
ing master playback 


- i I « unit with three re- 
corders. Up to ten 
r “slave” units may 


be employed. 


master tape are read and re-recorded simultaneously 
and the tape speed for duplication may be as high as 
60in/sec. This calls for pick-up and recording heads 
capable of handling frequencies up to 120 kc/s if the 
original tape carries 15 kc/s at 7} in/sec. The heads 


GUIDED-MISSILE 


The control desk of “ Tridac,' a 
large-scale analogue computor 
built by Elliott Brothers and re- 
cently put into operation at the 
Royal Aircraft Establishment, 
Farnborough. It calculates the 
flight behaviour of new types of 
guided missiles in three dimen- 
sions and gives the distance by 
which they miss the target. Parts 
of actual missile control systems 
can be included in the computor, 
as it behaves as a model of the 
missile flight and operates in 
*real’’ time. The c.r.-tube dis- 
plays on the right give a 
representation of the missile 
approaching its target in three 
separate dimensions. Computing 
elements in the machine include 
large numbers of d.c. amplifiers, 
and some idea of the techniques 
used can be gathered from “ Elec- 
tronic Analogue Computing "’ in 
our March, 1954, issue. 
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used are designed for supersonic recording and are 
similar to those which have been developed by 
Ampex for recording data in flight testing. 

No time is wasted in rewinding the master since 
the machine duplicates in both directions. It has 
been calculated that, with the full complement of 10 
recorders, the output of 33-in/sec tape duplicates is 
increased by a factor of as much as 320 over a pair 
of standard recorders running at the original speed of 
the recording. (Speed x 16, twin tracks X 2, recorders 
x10.) 

Total cost for a 10-unit installation is said to be 
less than $20,000. The makers are Ampex Corpora- 
tion, 934, Charter St., Redwood City, California. 


N.B.S. Laboratories 


‘THE new research centre of the American National 
Bureau of Standards at Boulder, Colorado, was 
officially opened on September llth. A series of 
scientific meetings was held coincident with the open- 
ing and included a symposium on propagation. 
standards and problems of the ionosphere. Among 
those present at the opening was H. J. Finden, chief 
engineer of the Electronic Instruments Laboratory of 
the Plessey Company, to whom we are indebted for 
the following report. 

The Boulder Laboratories, which supplement the 
N.B.S. facilities in Washington, D.C., include the 
Bureau’s Central Radio Propagation Laboratory trans- 
ferred from Washington. The C.R.P.L. is the chief 
American research centre for the study of the tropo- 
sphere and ionosphere as media for the propagation of 
radio waves. It also develops and maintains the 
national primary standards for the complete radio- 
frequency spectrum. As the nation’s central agency for 
collecting radio propagation data, the C.R.P.L 


SIMULATOR 
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analyses and disseminates information which is of 
vital importance for the maintenance of radio services 
in aviation, shipping and communications. 

The Laboratory’s studies of frequency allocation and 
interference affect the establishment and operation of 
all American broadcasting stations. Data on v.h.f. 
radio propagation and the development of micro-wave 
techniques are important to the weather bureau and 
military aerologists for use in the measurement of 
upper air temperature, humidity and wind. 

Boulder is well situated in that the plains extending 
hundreds of miles eastwards from the mountains 
permit many phases in radio propagation research. 
Use is also made of the nearby mountains and several 
transmitters are located in the Cheyenne, near 
Colorado Springs. Frequency utilization research 
carried out by the N.B.S. is providing valuable data 
on the effects of noise due to the troposphere as well 
as the sun and terrain, particularly at frequencies 
above 50 Mc/s. 


“A Guide to Amateur Radio“ 


THIS book was first published by the Radio Society of 
Great Britain in 1933; a new edition appeared each year 
on the opening of the National Radio Exhibition until 
1937, when it was superseded by The Amateur Radio 
Handbook. ‘The present publication, styled the sixth 
edition, follows the tradition of the earlier ones, but is 
far more comprehensive. 

Its aim is to provide the newcomer to amateur radio 
with up-to-date information on present-day practices and 
to give expert advice on how to obtain an amateur trans- 
mitting licence. There are chapters on learning morse, 
making simple equipment, abbreviations commonly used 
in amateur transmission and sundry other subjects not 
easily found elsewhere. 

The publisher’s address is New Ruskin House, Little 
Russell Street, London, W.C.1, and the price is 2s 6d 
(2s 9d by post). 


SOUTH COAST 


Coverage of Isle of 


Fleming's Pre-Valve Work 
From Watts to Kilowatts 


THE name of Sir Ambrose Fleming is inevitably 
bound up with the invention of the thermionic diode 
and this month celebrations are being held to mark 
the jubilee of the first valve patent (see October issue, 
P. 474). On such an occasion it is interesting to recall 
that Fleming had been engaged in radio work for some 
time before making his great invention, and can be 
considered as one of the pioneers of the spark trans- 
mission era. 

Probably his most important pre-valve work was on 
the design of the famous Poldhu transmitting station, 
by means of which the Atlantic was first spanned by 
radio in December, 1901. Here he was acting as 
scientific adviser to the Marconi Company. Up to 
this time, radio people had been thinking in terms of 
the conventional induction-coil spark transmitter, but 
Fleming realized that a different approach would be 
needed for a station that would have to radiate kilo- 
watts instead of watts. 

In place of an induction coil he specified an alter- 
nator driven by a 25-h.p. engine and working into 
high tension transformers to give an output voltage 
of 20kV. This arrangement fed an oscillatory circuit, 
having the usual spark gap and capacitor, which in 
turn was coupled by a step-up r.f. transformer to a 
second similar circuit. Finally came a radio-frequency 
transformer or “jigger” for coupling to the aerial 
Keying the transmitter was achieved by short- 
circuiting air-core chokes inserted in the leads 
running from the alternator to the high-tension 
transformer. 

Fleming’s contribution to the famous transatlantic 
experiment is commemorated on the granite column 
which marks the site of the station on the cliff-top 
at Poldhu. 


TV STATION 


Wight Transmitter 


Provisional field-strength contours of the 
new Rowridge, Isle of Wight, television 
station which has been radiating test 
transmissions for the past fortnight and is 
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will, therefore, be restricted. The antic- 
ipated 100-uV m contour for the tempor- 
ary aerial is shown dotted on this map. 
This and the other contours are based on 
a receiving aerial height of 30ft. The 
temporary station on Truleigh Hill, near 
Brighton, which has been serving part of 
this area of the south coast since May last 
year, will close down. 
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C.C.LR. Interference Investigation * 
Personal and Industrial 


I.F. for TV 


REALIZING that a nationally protected i.f. band 
for television does not offer protection against inter- 
ference from other countries, Italy has asked the In- 
ternational Radio Consultative Committee (C.C.LR.) 
to study a number of questions relating to interference 
with television reception and interference to other ser- 
vices by television receivers. 

Among the specific subjects to be studied are: the 
factors which govern the frequencies and amplitudes 
of undesired receiver responses and the characteristic 
"values for different types of receiver (sound, television, 
etc.); the methods which can be adopted to reduce 
these responses without greatly increasing the cost of 
receivers (the choice of i.f. falls into this category); 
the best methods for measuring and evaluating local 
oscillator and i.f radiation; typical values of the am- 
plitudes of these radiations and the variation of their 
power as a function of distance; the methods whereby 
a useful reduction in the amplitudes of these radiations 
scould be achieved without appreciable increase in 
receiver costs and the extent of this reduction. 

Information on these subjects is to be submitted by 
national representative organizations to the C.C.LR. 
and, in the meantime, the European Broadcasting 
Union Document Tech. 3062 (see our July issue) has 
been submitted as a contribution to the inquiry. 


Amateur Radio Show 


AT noon on November 24th, the eighth annual 
Amateur Radio Exhibition, organized by the Radio 
Society of Great Britain, will be opened at the Royal 
Hotel, Woburn Place, London, W.C.1, by H. Faulkner, 
C.M.G., director of the Telecommunication Engineer- 
ing and Manufacturing Association. The exhibition 
will continue until November 27th and be open daily 
from 11.0 a.m. to 9.0 p.m. Admission is 1s. 

Members of the R.S.G.B. will be exhibiting a wide 
range of home-constructed equipment, and the follow- 
ing manufacturers and organizations are taking space: 
Air Ministry, Amos, Avo, Cosmocord, English Elec- 
tric, Enthoven Solders, G.E.C., Grundig, Labgear, 
Magnetic Devices, Minimitter Co., Philpotts, Pye, 
S.T.C., Short Wave Magazine, Taylor Instruments, 
War Office, Wireless World. 


Television Exhibition 


THE Television Society’s annual exhibition will be 
held from January 6th to 8th in the gymnasium at Uni- 
versity College, Gower Street, London, W.C.1. Admis- 
sion on the opening evening (6.0-9.0) is limited to 
members, but tickets will be available to non-members 
for the following two days, when the show will be 
open from noon to 9.0 p.m. and 10.0 a.m. to 7.0 p.m. 
respectively. Tickets will be available from the secre- 
tary at 164, Shaftesbury Avenue, London, W.C.2. 

About 40 exhibitors will be participating. The 
majority of exhibits will be laboratory equipment pro- 
vided by manufacturers, but there will be some 
members’ exhibits. The exhibition is concerned 
more with research and industrial television than with 
domestic reception. 
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Receiver Exports œ 
Notes and News 


Middle East Market 


TWELVE receiver manufacturers are sharing the 
B.R.E.M.A. pavilion at the British Trade Fair which 
is being held in Baghdad from October 25th to 
November 8th. The firms participating are: Bush, 
Cossor, Ekco, E.M.I., English Electric, G.E.C., Kol- 
ster-Brandes, Mullard, Murphy, Philco, Pilot and 
Regentone. Other radio and electronic manufacturers 
participating in the Fair are B.I. Callenders, Ediswan, 
Ever Ready, Pye, Redifon, Roberts Radio, S.T.C., and 
Thorn Electric, 

Television programmes for the demonstration of 
receivers at the Fair are broadcast by a temporary 
transmitter (using a 60-foot mast) installed by Pye. 

The Middle East is regarded as one of the most 
promising markets for British radio equipment. 
Figures provided by B.R.E.M.A. show that the value 
of receivers and radio-gramophones exported to this 
area in the first eight months of this year almost 
equalled those for the whole of 1953—£364,906, com- 
pared with £412,359. 


“ No Half-way House” 


“NOW that colour has become the obvious next move 
in the development of television, let us learn from our 
past mistakes and not again hitch ourselves to a wrong 
system [as in 1946 when we re-adopted 405 lines]. . . . 
Let us make our own mistakes if we must, but not a 
mistake just because the Americans have already made 
it. ... The system we start with is the system we 
shall end with, and in my opinion it rules out any 
public experiment of a compatible or semi-compatible 
system in Band III with the hope that later we will 
be able to move colour television to Bands IV and V.” 
This extract is taken from a speech by C. O. Stanley 
printed in the annual report of Pye, Ltd., of which 
he is chairman. He concluded by saying that the radio 
industry, as a whole, could and should provide the 
answer to the colour TV question, and not wait for 
any committe, Government or otherwise, to produce 
a recommendation. 


Servicing Exams 

OF the 367 candidates who sat for the Radio Ser- 
vicing Certificate Examination last May, 143 passed, 
96 were put back in the practical test and 128 (35 per 
cent) failed. The percentage of failures in the tele- 
vision servicing exam was lower—28 per cent. Of the 
104 entries 55 passed, 20 were put back in the practi- 
cal test and 29 failed. The examinations, which are 
conducted jointly by the Radio Trade’s Examination 
Board and the City and Guilds of London Institute, 
were held at 24 centres for radio servicing and 7 
centres for television servicing. 

As mentioned in our last issue the 1955 radio ser- 
vicing exams will be held on May 3rd and 5th 
(written) and 14th (practical). Those for television 
servicing will be on May 9th and 11th (written) and 
June 18th (practical). Entries for the television servic- 
ing exam. (fee 3 gns), must be sent to the R.T.E.B., 
9, Bedford Square, London, W.C.1, by January 15th, 
and those for the radio servicing exam. (fee £2 12s 6d), 
by February Ist. 
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PERSONALITIES 

Dr. W. H. Penley, B.Eng., Ph.D., A.M.I.E.E., who in 
1940 joined the Telecommunications Research Establish- 
ment and for the past four years has been superintendent, 
air defence radar, has been appointed senior super- 
intendent, guided weapons, at the Radar Research Estab- 
lishment, Malvern, which now incorporates T.R.E. 


Group Captain R. C. Richmond has been appointed to 
the London Office of Marconi’s Wireless Telegraph Com- 
pany (Marconi House, Strand, W’.C.2) where he will be 
concerned with the Company's aeronautical radio 
business. He joined the R.A.F. in 1929, and took the 
specialist signals course. During the war he was Chief 
Signals Officer of various commands and was at one time 
Chief Signals Officer, Air Defence of Great Britain. Prior 
to retiring, Group Captain Richmond was Commanding 
Officer of No. 2 Radio School, Yatesbury. 


Grb. Capt. R. C. RICHMOND 


S. E. ALLCHURCH 


S. E. Allchurch, O.B.E., secretary ot the British Radio 
Equipment Manufacturers’ Association since 1946, is at 
the British Trade Fair in Baghdad to take charge of the 
composite exhibit of domestic receiving equipment by 12 
member-firms. During the war Mr. Allchurch joined 
a new department of the Ministry of Aircraft Production 
which dealt with the co-ordination of research, develop- 
ment, production and installation of communication and 
radar equipment for the R.A.F. He was assistant 
director when he left to join B.R.E.M.A. 


William H. Date, B.Sc.(Eng.), M.I.E.E., has retired from 
the position of head of the Electrical Engineering Depart- 
ment of the Polytechnic, Regent Street, London, which 
he has held for seven years. He joined the full-time staff 
of the department in 1913. During the first world war 
he was a technical officer (wireless) in the Royal Flying 
Corps and during the last war was lent to the War Office 
and was attached to the department concerned with the 
organization of training schemes for Service men at 
technical colleges throughout the country. 


The new head of the Electrical Engineering Depart- 
ment of the Polytechnic is Dr. D. O. Bishop, Ph.D., who 
received his academic training at the Portsmouth Muni- 
cipal College and then went to B.T-H. at Rugby. After 
war service as an education officer in the R.A.F. he returned 
to the Portsmouth Municipal College and became senior 
lecturer in 1947. He joined the Regent Street Poly- 
technic as senior lecturer in the Electrical Engineering 
Department in 1948. 


G. E. Middleton, M.A., the new chairman of the 1.E.E. 
Cambridge Radio Group, went to B.T-H., Rugby, after 
graduating from Cambridge in 1927. During his 21 years 
with B.T-H., one of which was spent in the U.S.A. under 
the company’s Fellowship scheme, Mr. Middleton was 
engaged on the design of small motors. In 1948 he went 
to Cambridge as university lecturer in engineering—his 
present position. 
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Major P. L. Barker, B.Sc., this year’s chair- 
man of the Northern Ireland Centre of the I.E.E., has 
been chief engineer of the N. Ireland Region of the Post 
Office since 1946. After graduating from Birmingham 
University in 1923 he entered the Post Office Engineering 
Department. From 1925 to 1935 he was at the Dollis 
Hill Research Station working on short-wave propagation 
and from 1936 until he was commissioned in R.E.M.E. 
in 1940 he was at the Wembley Laboratories. 


Dr. J. H. Mitchell, Ph.D., B.Sc., the new chairman of 
the East Midland Centre of the I.E.E., has been head of 
research with Ericsson Telephones, Ltd., Nottingham, 
since 1947. He studied at Bristol University after which 
he joined B.T-H. at Rugby as a research engineer. 
During the war Dr. Mitchell was a member of the 
Government Scientific Research Pool and undertook 
research on radar and radio navigational aids and v.hf. 
communication. 


David H. Thomas, M.Sc.Tech., chairman of the North- 
Eastern Radio and Measurements Group of the I.E.E. 
for this session, was for eight years lecturer in tele- 
communications at the University of Nottingham and is 
now head of the Electrical Engineering Department of 
the Rutherford College of Technology, Newcastle-upon- 
Tyne. Before entering the scholastic field he was a 
research engineer with Metropolitan Vickers whom he 
joined as an apprentice. 


M. I. Forsyth-Grant, A.M.LE.E., has resigned from 
International Aeradio, Ltd., with whom he had been chief 
engineer since 1952, and has joined the board of Racal 
Engineering, Ltd. Before joining J.A.L. in 1947 he was 
with E.M.I. Engineering Development, Ltd. D. W. 
Morrell, B.Sc.(Eng.), A.M.I.E.E., who has been sales 
manager of Racal for the past 18 months, has also been 
appointed a director. 


A. R., Lash, A.M.IE.E., recently appointed manager- 
engineer of the Ongar (Essex) radio station of the Post 
Office, was previously on the staff of Marconi’s W.T. Co. 
and Cable & Wireless. His duties as a radio communi- 
cations engineer have taken him as far north as Spits- 
bergen and as far south as the Falkland Islands. 


OUR AUTHORS 


W. R. Cass, who, with R. M. Hadfield, contributes the 
article on ‘‘Dip-soldered Chassis Production” in this 
issue, is in charge of the Methods Development Depart- 
ment of Pye, Ltd., Cambridge. Joining Pye from Tele- 
phone Rentals, Ltd., in 1951, he was initially connected 
with power control and television receiver circuitry 
development. Mr. Cass obtained the Higher National 
Diploma in Telecommunications at the Regent Street 
Polytechnic and was an electronics instructor in R.E.M.E. 
during the war R. M. Hadfleld studied at Readin 
University after serving as a pilot in the R.A.F. In 195 
he joined the Methods Development Department of Pye, 
Ltd., and is now responsible for operational research and 
work study development. 


Arieh F. Fischmann, author of the article on the design 
of a tape recording amplifier on page 564, is at present 
studying at the Polytechnic Institute of Brooklyn, U.S.A. 
After training at the Deutsche Technische Hochschule, 
Prague, he emigrated to Palestine in 1938 where he 
worked on the design of audio amplifiers. From 1948 
until going to Brooklyn he was in the Scientific Depart- 
ment of the Israeli Ministry of Defence on development 
work in the field of pulse techniques. 


H. H. Ogilvy, contributor of the article on the measure- 
ment of phase and amplitude in this issue, has been 
employed in the fire-control section at the Admiralty 
Engineering Laboratory, West Drayton, Middlesex, since 
1951. He is concerned with the development of elec- 
tronic equipment for fire-control systems and the design 
of equipment for analysing the performance of servo- 
mechanisms. After war service as h.f. direction-finding 
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officer in the Navy he took a full-time engineering course 
at Loughborough College from 1946 to 1950. 


IN BRIEF 


Broadcast Receiving Licences current in the United 
Kingdom at the end of September totalled 13,527,864, 
including 3,677,796 for television and 245,836 for sets 
fitted in cars. During the month television licences 
increased by the unprecedented figure of 144,098. 


Electronics in Action is the theme of an exhibition of 
electronic aids to production, design and research being 
organized by the Scientific Instrument Manufacturers’ 
Association for November 23rd to 25th at the Chamber of 
Commerce Hall, New 
Street. Birmingham. 

Admission to the ex- 

hibition is by com- 

plimentary ticket. 

obtainable from 

S.LM.A. 20, Queen 

Anne Street, Lon- 

don, W.1, or the 

Chamber of Com- : 

merce. The exhibi- i 

tion, at which there 
will be some 20 
exhibitors, opens at 
2.0 on the first day 
and 10.0 on subse- 
quent days and 
closes daily at 8.0. 


This combination aerial 
for television and f.m. 
sound, exhibited by 
Belfing-Lee at the Radio 
Exhibition, was by 
mischance overlooked 
when our review of the 
show was compiled for 
last month's issue 


The proposed dates for the second post-war Northern 
Radio Show which the Radio Industry Council plans to 
hold in the City Hail, Manchester, have been amended; 
they are now May 4th to 14th, 1955 


1.T.A.—The temporary headquarters of the Independ- 
ent Television Authority, of which Sir Robert Fraser is 
director-general, are at 12-16, Wvod’s Mews, Park Lane, 
London, W.1. (Tel.: Mayfair 6272). The I.T.A. has, so 
far, been operating from the Post Office headquarters. 


_ The P.M.G. has relaxed one of the regulations included 
in the recently introduced Amateur (Television) Licence. 
Holders may now transmit messages by telephony or 
morse without a separate licence provided they are con- 
cerned with the technical matter of the visual transmis- 
sion. 


Extending French TV.—The fourth French television 
station—at Marseilles—was brought into service in Sep- 
tember. Operating on 186.55 Mc/s vision and 175.4 Mc/s 
sound, the 819-line transmitter has an e.r.p. of 50 kW. 
Initially the station is relying on filmed programmes flown 
from Paris. On October 15th the fifth television station 
was brought into service at Lyon-ville which is linked 
with Paris by radio relay stations. The Lyon-ville 200- 
walt transmitter operates on 164 Mc/s vision and 175.15 
Mc/s sound. 

Brit.I.R.E. Awards.—The Clerk Maxwell premium 
(20 guineas) has been awanded by the British Institution 
of Radio Engineers to Dr. W. Saraga, D. T. Hadley and 
F. Moss for their paper “An Aerial Analogue Com- 
puter ”; the Heinrich Hertz premium (20 guineas) is given 
to B. E. Kingdor, for his paper “A Circular Waveguide 
Magic-Tee and Its App&cations to High-Power Micro- 
wave Transmission *; Dr. D. A. Bell receives the Louis 
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Sterling premium (15 guineas) for “ Economy of Band- 
width in Television”; Dr. Paul Eisler the Marconi 
Premium (10 guineas) for “Printed Circuits—Some 
General Principles and Applications of the Foil Tech- 
nique” and J. A. Youngmark the Dr. Norman Partridge 
Memorial award (5 guineas) for “ Loudspeaker Baffles 
and Cabinets.” The first award of the Sir J. C. Bose 
Premium (250 rupees—approx. 18 guineas) for the most 
outstanding paper by an Indian engineer has been made 
to S. K. Chatterjee for “ Microwave Cavity Resonators— 
Some Perturbation Effects and Their Applications.” 


Cable and Wireless announce the opening of the first 
direct Radio-telephone Service between Aden and India 
on October 15th. A radio-telephone service between 
Aden and London and thence to Europe and north 
America is also provided by the company via its station 
at Nairobi. 


The Radar Association, which, although originally 
formed as a social link between ex-R.A.F. “radar types.” 
is now open to radar engineers and technicians in the 
other Services and industry and holds regular lecture 
meetings. The second meeting of the 1954/55 session will 
be held at 7.30 on November 10th in Theatre No. | of the 
Lime Grove Television Studios, Shepherds Bush, London, 
W.12, when Group Capt. Philip Dorté and John Elliot 
(B.B.C.) will deal with the production of the television 
tilm “War in the Air.” Tickets are necessary. 


E.1.B.A. Ball.—The annual ball in aid of the funds of 
the Electrical Industries’ Benevolent Association will be 
held at Grosvenor House, Park Lane, London, W.1, on 
November 12th. Tickets, price 24 guineas, are obtainable 
from the association at 32, Old Burlington Street, Lon- 
don, W.1. 


Two lectures on the design, construction and erection 
of Television Aerials are to be given by P. Jones, of 
Aerialite, Ltd, at the Gloucester Hotel, Aberdeen, on 
November 3rd and 4th at 3.0, Admission uckets are 
obtainable from Acrialite, Ltd., Castle Works, Stalybridge, 
Cheshire. 


The Electrical Engineering Department of the Oldham 
Municipal Technical College, which is now occupying a 
new building, offers part-time day or evening courses in 
radio servicing (3 years), television servicing (2 years), 
telecommunication engineering and for the Higher 
National Certificate. 


A series of eight lectures intended to present an up-to- 
date account of Information Theory and its implications 
in the field of communication engineering is to be given 
at the College of Technology, Manchester, on Friday 
evenings, beginning January 21st. The fee is 30s. Twelve- 
lecture courses on “Automatic Control in Industry,” 
which began on October 26th, and “ Transient Electrical 
Phenomena” beginning on January 13th (fees 35s) are 
also provided by the College. 


Among the new courses provided at the recently 
opened engineering block of the N.E. Essex Technical 
College at Colchester is a year’s evening course in elec- 
tronics and measurements for the H.N.C. Part-time 
day and evening courses in preparation for the radio 
service work certificate of the City and Guilds of London 
Institute are also provided by the college which has a 
well-equipped radio servicing laboratory. 


Information additional to that given in our September 
issue (p. 439) regarding courses provided by the 
N.W. Kent College of Technology (previously the Dart- 
ford Technical College) has been received from the head 
of the Electrical Engineering Department. An evening 
course in television servicing is provided and as an alter- 
native to the evening course in radio servicing a part-time 
day course has now been introduced. 


Properties of Glass Reinforced Plastics and their appli- 
cations in various industries are dealt with in the 256-page 
book “Glass Reinforced Plastics,” edited by Phillip 
Morgan and published for British Plastics by our 
Publishers, pricc 35s. One of the chapters deals with 
glass fibre laminates in the electrical field. 
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The second edition of Kenneth W. Gatland’s book 
“Development of the Guided Missile,” which has been 
completely revised and enlarged, includes an appendix 
giving details of the telemetering equipment used in 
British missiles. Published for Flight by Iliffe and Sons 
Ltd., this 292-page book costs 15s, 


Philips have arranged for the future distribution in this 
country of their three journals Philips Technical Review, 
Philips Research Reports end Communication News to be 
undertaken by Cleaver-Hume Press, Ltd., 31, Wright's 
Lane, Kensington, London, W.8. 


BUSINESS NOTES 


Transmitters for the first three stations of the Indepen- 
dent Television Authority have been ordered from 
Marconi’s. The vision transmitters will have a power of 
10 kW and the associated sound equipment 2.5kW. They 
will, of course, operate in Band IIL. To expedite the 
start of transmissions from the London station at Crystal 
Tane prototypes of the transmitters are being lent to the 

A. 


International Aeradio, Ltd., of this country, and Adalia, 
Ltd., of Montreal, Canada, have entered into an agree- 
ment to pool their knowledge, experience and staff in 
order to offer consultancy services to governments and 
industry throughout the world. Their first joint contract 
is for the planning of a telecommunications system for the 
Creole Petroleum Company, of Venezuela. 


Claude Lyons, Ltd., the well-known manufacturers of 
Variac transformers and importers of American laboratory 
instruments, have acquired a new factory at Valley Works, 
4-10, Ware Road, Hoddesdon, Herts. (Tel.: Hoddesdon 
3007.) The London office has closed, but the head office 
and works will remain at 76, Oldhall Street, Liverpool. 
The new factory houses the research and development 
staff and provides a repair and recalibration service. 


The Service Department of Baird Television has been 
transterred to 308, Battersea Park Road, London, S.W.11 
‘Tel.: Battersea 7838). All correspondence relating to 
servicing and replacement parts for television reccivers 
and Baird tape recorders should be sent to this address. 


The West Bromwich firm of spring manufacturers, 
George Salter & Co., Ltd., have built a “ Dry Room” to 
Ministry of Supply regulations for the packing of elec- 
tronic equipment under conditions which ensure that it 
is not only impervious to outside climatic changes but 
also that each piece of equipment is thoroughly moisture- 
free before being packed. 


The recently opened factory of 20th Century Electronics 
at New Addington, Surrey, has now been extended. 
doubling the floor space. The manufac- 
turing and research sections of the 
cathode-ray tube department, for- 
merly at Dunbar Street, London, 
S.E.27, are now at New Addington, 
where new plant has been installed for 
the production of multi-gun tubes. Ali 
correspondence should now be 
addressed to King Henry’s Drive, 
New Addington, Surrey. (Tel.: 
Springpark 1026.) 


WIRELESS ROM in the 3,330-ton cable 
ship Recorder, the latest and fastest 
vessel in the Cable & Wireless fleet of 
eight. Marconi’s installed the radio- 
commun‘cation equ'pment and Kelvin & 
Hughes the radar and echo sounders. An 
aerial-«plitter system permits the use of 
35 broadcast receivers in the sh'p without 
interference from the transmitters. 
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Electric Audio Reproducers, Ltd., manufacturers of 
sound reproducing equipment, of 17, Little St. Leonards, 
Mortlake, London, S.W.14, have opened a new factory 
at Worton Road, Isleworth, Middlesex. The development 
section will occupy part of the factory, but the offices and 
service department will remain at Mortlake. 


A new branch office and depot at 2, St. Nicholas Build- 
ings, Newcastle-upon-Tyne, 1, has been opened by the 
Telegraph Construction and Maintenance Company. The 
company has also opened a London sales office at Norfolk 
House, St. James’s Square, S.W.1. 


Hudson Electronic Devices, Ltd., of Appach Road, 
London, S.W.2, have appointed Pendry & Kennedy 
(Electronics) of 6, Coed Celyn Road, Derwen Fawr, 
Swansea, to handle the land sales and services of their 
v.h.f. radio-telephone equipment in the south Wales area. 


Transvision, Ltd., has been formed by B. J. Martindill, 
until recently general manager of Wolsey Television, and 
F. Gould, for the production of television and v.h.f. 
aerials and accessories. The address is 118, Denmark 
Hill, London, S.E.5. (Tel.: Brixton 6551.) 


FOREIGN TRADE 


Redifon, Ltd., has received a substantial order for 
marine radio equipment on behalf of the Soviet Fishing 
Authority. The equipment, comprising transmitiers, all- 
wave receivers, combined medium- and short-wave direc- 
tion finders and ancillary units, will be installed in twenty 
deep-sea fishing vessels now under construction for the 
Soviet Union at Lowestoft, Suffolk. 


Haiti.—The British Embassy at Port-au-Prince has re- 
ceived an enquiry from a Government source in Haiti for 
the supply of robust, cheap battery receivers for use in 
rural areas. The proposal is to supply about 500 sets for 
domestic use or for use by small groups, or, alternatively, 
to equip a smaller number of centres with larger receivers 
designed for communal use. Manufacturers are invited 
to send details of their offers direct to H.M. Consul- 
General, British Embassy, Port-au-Prince, Haiti, W. 
Indies. 


Salvador Agency.—Almacen Liverpool. Calle Ruben 
Dario-32, San Salvador, are interested in securing an 
agency for British-made domestic receivers. Transmitters 
in the western hemisphere operate on medium waves 
and the mains voltage in Salvador is 110 (50 c/s). 


Colombian Agencies for British-made components and 
accessories are sought by Almacen Radion, Guillermo 
Ibanez, Calle 36, No. 41-78, Barranquilla, and J. Angers, 
Apartado Acreo 913, Barranquilla, 
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Dip-Soldered Chassis Production 


Simplifying the Assembly of Sound and Television Receivers 


By W. R. CASS,*H.N.D., Grad.LE.E., and R. M. HADFIELD,*B.A. 


R the endeavour to reduce the cost of mass- 
produced electronic assemblies it became apparent 
that a simpler way of making electrical connections 
was needed. Conventionally, piers are used to anchor 
connecting wires to tagsand then solder is applied with 
an iron to make these mechanical connections into 
sound electrical joints. In a television receiver there 
are between 500 and 800 such connections to be made. 
After costing several systems it was decided that the 
most suitable basic technique was one in which all 
connections are made simu:taneously with a single dip 
in hot solder. For this method it is convenient to 
bring all points of interconnection into one plane. 
This is done by laying all the components on an insu- 
lated board and inserting their pre-formed wire ends 
into holes so that all points to be soldered are on the 
underside. Once such a layout has been adopted it isa 
short next step to use a printed wiring pattern on the 
underside of the chassis to replace the wire links 
which connect one part of the circuit with another. 
Superficially it might appear that the addition of 
printed wiring is of little value, since it obviously costs 
more than the wires it replaces and only saves a small 
amount of assembly time. However, this is not so, 
because the most important function of printed wiring 
is not, as its name suggests, to eliminate wire links, 
but to provide a base for dip-soldering. At each 
component junction a piece of copper foil surrounds 
the wires, even if there is no circuit line joining this 
point to another point. This piece of copper picks up 
solder, which links the adjacent component wires. Be- 
sides assisting the soldering of electrical connections. 
small areas of copper foil left on the board provide 
points to which the heavier components can 
be secured in the dip-soldering operation. This 
saves much mechanical fixing with screws, 
brackets, etc. A dip-scldering system that 
does not use a printed wiring base must make 
use of eyelets at all points where a soldered 
connection is required. The insertion of 
these eyelets costs more in material and 
labour than does a printed wiring board. 
Four times as many sound or television 
receiver chassis can be made by an assembly 
line using the dip technique as can be made 
by one using hand assembly methods. This 
means not only lower labour costs but 
reduced overhead costs per unit as well. Sav- 
ings of the last-mentioned include super- 
vision, factory space, heating, lighting, power 
and soldering-iron maintenance. It must be 


Underside view of a 4-valve battery receiver made by 
the “‘dib-circuit’’ technique with (belcw) the some 
chassis made by conventional methods. The top of 
the dib-soldered chcssis is shown in the picture at the 
top right of page 538. k 
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emphasized, however, that the assembly cost in mass- 
produced television and sound receivers is only a small 
fraction of their total cost. Thus, even the 300 per 
cent improvement in chassis assembly productivity 
achieved will only result in overall cost savings of the 
order of 2-3 per cent. 

Material savings result from the elimination of 
nearly all brackets, tag strips, sleeving, wire, screws, 
eyelets and rivets. These savings more than offset the 
extra cost of the copper-faced Bakelite chassis. Some 
of the savings are possible because the mechanical 
attachment of many components becomes unneces- 
sary: all forms of screening can be dip-soldered, and 
trimmers, valveholders, transformers and large capa- 
citors need no additional fixing. Other savings result 
from the fact that much insulation can be dispensed 
with when a non-conducting chassis is used. At 
present this means that neither sleeving nor insulated 
resistors are necessary in the receivers, and ultimately 
it will result in cheaper valveholders and transformers 
as well, 

The elimination of the above items plus the use of 
a laminated Bakelite chassis results in considerable 
weight saving; this reduces the problem of adequately 
securing the assembly in a cabinet. The weight saved 
on the chassis varies from llb on a small sound 
receiver to 4lb on a television set. 

Generally, electronic units made by this technique 
and using conventional components show little reduc- 
tion in size. It is hoped, though, that with the efforts 
of the component designers taking advantage of this 


* Pye. Itd. 
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new approach to manufacture, drastic reduction in 
equipment sizes will be achieved. 

A description will now be given of the manufactur- 
ing methods used to produce a complete “ dip-circuit ” 
chassis. First of all the production of the chassis 
circuit board. 

Bakelite faced with copper foil is supplied in 9-in 
wide strip. This is fed through a piercing and shear- 
ing tool which makes some of the larger holes and 
cuts the material into pieces the size of the chassis 
blank. Two of the holes made at this stage are for 
location during printing and during the subsequent 
major piercing operation. 

An acid-resistant ink is next printed on to the 
copper face of the boards in the pattern of the circuit. 
The boards are placed, ready for etching, in special 
acid-proof racks as they leave the printing stage. The 
printing is done by the silk-screen method. This 
equipment is cheap and is suitable for work on Bake- 
lite. Output at the rate of 150 circuit boards per hour 
is maintained with standard equipment, modified to 
enable the operator to raise the screen frame by a foot 
pedal. This has reduced fatigue and permits a less 
complex pattern of hand motions. The operator’s 
hands are not required for lifting the screen frame and 
so are left free to handle the squeegee and the circuit 
boards. 


Etching the Circuit 


Etching is carried out in tanks containing a solution 
of nitric acid and copper nitrate. A constant balance 
is maintained between the acid solution and the 
weight of copper dissolved in it by calculating the 
quantity of acid required to etch one chassis and then 
adding a quantity of acid appropriate to the number 
of chassis being etched, pius a fixed percentage. The 
size of this fixed percentage determines the rate at 
which etching takes place. A 10 per cent excess of 
acid (which means, in effect, a 10 per cent wastage) 
gives an etching time of six minutes, using a solution 
50 per cent by weight nitric acid in water. This acid 
wastage varies inversely with the etching time but 
prolonging the etching time beyond six minutes saves 
very little acid. Fresh acid is added at the top of the 
tank and the outflow is taken from the bottom. Turbu- 
lence created during etching ensures that the acid is 
well mixed. 

Ferric chloride is sometimes used for etching pur- 
poses but we are using nitric acid because it has the 
following advantages. (a) Four hundred chassis can 
be etched in six minutes using very simple equipment; 
no mechanical agitation is needed. To achieve 
this rate with ferric chloride very expensive equip- 
ment is required. (b) Ferric chloride is awkward 
material to handle and requires heating, stirring and 
the addition of hydrochloric acid to bring it into solu- 
tion, whereas nitric acid is readily diluted with the 
necessary water. Against this must be set the prob- 
lem of fumes when using acid; this, however, has 
been solved by using standard extraction equipment. 
(c) Nitric acid is 30 per cent cheaper to use than ferric 
chloride. 

After etching, the boards are rinsed in water, neutra- 
lized in a 2 per cent solution of ammonia and then 
rinsed again. It was decided to use ammonia in pre- 
ference to sodium bicarbonate because ammonium 
salts are volatile, and if traces remain on the board 
they are dispersed during dip-soldering. Next, the 
circuits are pierced to take the component wires and 
the valveholder contacts. Finally, the circuits are 
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ones of the silk-screen master from the photographic 
plate. 


Silk-screen printing machine with ‘oot-operated frame. 


placed in a trichlorethylene degreaser to remove the 
resistant ink. 

To make the maximum use of the labour-saving 
possibilities of “ print-dip” technique, the wire ends 
of the resistors and capacitors are pre-formed suitably 
for direct insertion into the holes in the chassis. A 
machine to də this has been made which cuts and 
bends both wires vf the component and which can be 
hand fed at rates of 1,200 to 1,500 components per 
hour. 

The machine is driven by a compressed air cylinder 
linked to an air valve in such a way that it operates 
automatically once the air is turned cn. It can be set 
to any speed to suit the operator ani the position of 
the cutting and forming blades is continuously adjust- 
able to leave any wire length that is desired. When 
they have been formed the components drop into a 
container. This container is one of the interchange- 
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Left: Wire cutting and forming machine for resistors. 
whose underside is shown in the picture on page 536. 


able component storage bins used on the assembly 
line. 

Both the rigid layout imposed by the system and 
the mechanical pre-forming of the components have 
tended to standardize assembly operations. This im- 
proves assembly efficiency and leaves less to chance in 
positioning the components—it is virtually impossible 
to build a short circuit into a printed assembly. 


Assembly Trolleys 


The fact that only one side of the chassis has com- 
ponents on it has simplified assembly cradles and work 
on the chassis. Material layout has also been helped 
because the pre-formed components are more compact 
and require less bench space. The assembly cradle is 
a rubber wheeled trolley free to run in a channel on 
an ordinary wood-topped bench. A shallow rectangu- 
lar frame is used to locate the chassis on top of the 
trolley. At each work station there is a spring loaded 
catch for retaining the trolley while it is being worked 
on. Trolleys from the end of the line are returned 
to the beginning on a sloping shelf at the back of the 
assembly bench. 

Component storage bins are of the gravity-delivery 
type with a protruding lip at the bottom to facilitate 
the selection of material. The lip of the bin is clear 
of the bench so that, with the thumb under the lip and 
the forefinger on top, the resistor or capacitor can be 
drawn to the edge and held between the thumb and 
finger as it comes clear of the bin. 

For dip-soldering a machine has been devised to 
do the job because, while it can be done quite simpiy 
by hand, the quality of the soldered joints is so im- 
portant and the factors which can vary are so 
numerous that to obtain consistent results a mechanical 
method is necessary. 

To use the machine the operator simply hooks the 
chassis on to a bracket and presses a button. The 
machine then moves the chassis to a flux spray posi- 
tion, then gives it two dips in the solder. During 
these dips, and for a short period after each one, the 
chassis is vibrated. This vibration helps to break 
down any oxide film on the circuit or on the compon- 
ents and also removes any excess of solder, 
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Right: Part of the assembly line for the 4-valve dip-soldered battery set 


Finally, the machine ejects the completed chassis 
and returns it to the operator for inspection. 

There are some benefits accruing from the introduc- 
tion of “ dip-circuits” whose value it is difficult to 
assess, but which may turn out to be important in the 
long run: — 

1, Storage and material handling will be less for 
the smaller, non-insulated pre-formed components. 

2. Training time will be cut down, as workers will 
no longer require skill in the use of pliers and solder- 
ing irons. 

3. Testing, inspection and repair time will all be 
cut because of the reduction in wiring errors and the 
ease with which such errors that remain can be de- 
tected on the accessible layout that “ dip-circuits ” pro- 
vide. 

4. The quality of the finished product will be im- 
proved and more easily controlled. The rigid layout 
of the printed wiring assembly will impose a uni- 
formity not obtainable with conventional assembly 
methods. This uniformity will, of course, mean better 
quality as closer adherence to the designed perform- 
ance will be achieved. It must also be emphasized 
that the mechanization of the soldering operations will 
greatly improve the reliability of the units. 

5. The servicing of a “dip-circuit” chassis will 
differ only slightly from that of a normal one. Faulty 
components can be cut away from the top side 
of the chassis, or, alternatively, the components can 
be removed by heating the soldered joints on the re- 
verse side with a small-wattage iron and pulling out 
the components. As there is no mechanical wrapping 
of the component wires and no wiring mistakes are 
possible, servicing time will be reduced, In cases 
where, due to misuse, the printed wiring pattern has 
been broken, a wire replacement can easily be inserted 
or the gap can be closed by the use of a soldering iron. 

There will be other changes that will be less wel- 
come. For example, in the immediate future pur- 
chasing policy will be less flexible because the rigid 
circuit Jayout will not permit any change in the middle 
of a production run to components of a very different 
shape or size. Later on this may bring benefits by 
stimulating standardization among the products of 
different manufacturers. 


WIRELESS WORLD, NOVEMBER 1954 


WWW.americanradiohistorv.com 


Another consequence of adopting the printed layout 
will be an increase in the cost of circuit modifications 
after tooling. Alterations to the circuit pattern are 
quite a simple matter, but modifications to the chassis 
Piercing tools are expensive. This does not mean that 
there need be serious delay in the introduction of 
modifications, because temporary expedients, such as 
the use of a drill jig, are available. However, it does 
mean that adequate pre-production planning will be 
at an even greater premium than it is at present. 

Until a new process has been widely adopted there 
is usually a period when many firms are developing 
their own methods more or less in secret. This has 
certainly been the case with printed circuits. As 
a result, there has been no agreement yet in this 
country on standards of quality for the materials used, 
or on the dimensions and style of components for 
“dip-circuit” application. Unless the electronics 
industry, through its consultative bodies, soon agrees 
on the general direction tnat component development 
is to follow, the cost and quality of components is 
likely to suffer. 


Automatic Component Insertion 


With the advent of dip-soldering and printed wiring 
three-quarters of the possible saving on existing 
assembly times will have been achieved. If machinery 
were developed for the automatic insertion of com- 
ponents these times could be reduced by about a 
further one-tenth. This machinery would be highly 
specialized and would cost more to develop and install 
than would the equipment necessary for producing 
“ dip-circuits.” In view of this it is not likely that 
such equipment will repay development in this 
country, except in cases where production runs are 
very large or where part of an automatic component 
manufacturing process can be combined with the 
automatic insertion process. 

A further argument againsi developing specialized 
machinery solely for component insertion is that the 
biggest scope for reducing the cost of electronic equip- 
ment lies with the component manufacturers. This 
may result in the development of components very 
different in shape and size from those commonly used 
at present. One such development, called “modular 
assembly ” has already been tried in the U.S.A.* In 
this system small capacitors and resistors are printed 
on ceramic wafers and the wafers are assembled in 
tiers supported by wires; the 
wires also provide electrical 
interconnection. This tiered 
assembly or “module” is sur- 
mounted by a valveholder. 
Several such assemblies go to 
make a complete circuit and 
they can be assembled in one 
unit on a printed wiring base. 
In the opinion of the authors it 
has not yet been proved 
whether such an arrangement 
is really economical or has a 
very wide application, but it 


Components with electrica! termin- 
ations made suitable for dip-so:dering 
use. 


* See Wireless World, April, 1954, p, 185 
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indicates the possibilities for a radically new approach 
to the problem of manufacturing electronic 
components. 

Finally, there is the possibility of reducing the costs 
of component manufacture. In their essentials elec- 
tronic units consist of four types of elements: 
capacitors, resistors, inductors and valves. With the 
possibility of transistors replacing valves there are 
left for consideration the first three types of elements. 
Reducing these in turn to their essentials, their costs 
are made up of: manufacturing labour, conductive 
and resistive material, some form of casing and 
terminals for assembly. Of these, the first offers scope 
for economy but the last two, performing no essential 
electronic function, are the main targets for material 
cost reduction. The largest labour savings will result 
from cheaper methods of producing inductors. In 
this field printed circuits will have an important part 
to play. The smaller inductors can be incorporated 
in the circuit pattern or printed on a separate circuit 
board which plugs into the base board. This method 
has been used commercially in the U.S.A. for the coils 
of a television i.f. strip. This strip was marketed as 
a separate unit, comprising three valves, five coils and 
the associated resistors and capacitors assembled on 
a printed wiring base. Larger inductors such as 
chokes, transformers and deflection coils need to be 
printed on a thinner, flexible base material and folded 
to make them into working units. 

The elimination of non-essential material on 
resistors and capacitors can be achieved by the use 
of basic components without wires and with simpler 
insulation. To this end it is sometimes possible to 
include several electronic elements in one package. 
The printed circuit “couplet,” which consists of a 
thin, flat, ceramic plate with multiple resistor and 
capacitor patterns silk-screen printed on one side, has 
done this and so also has “‘modular assembly.” Mul- 
tiple capacitor packs and transformers with several 
voltage tappings use this principle to a lesser extent. 
However, this trend towards multiple components 
conflicts with the standardization essential to economic 
mass production; it also increases the cost of rejects 
during manufacture. A more flexible system, making 


use of the physical configuration of either the “ coup- 
let” or the “ module ” but having standard or new-type 
asic components inserted during the final production 
process, will perhaps prove to be the best answer. 
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Colour Camera Convertor 


Adapting Frame-Sequential Pictures 


‘Ls frame-sequential system of colour television 
has been out of favour lately as a possible means of 
establishing a public colour service because of its 
non-compatibility—not to mention the difficulty of 
the rotating discs at the receivers. Despite this it is 
known to give very good colour pictures. Moreover, 
although the system as a whole may be unsuitable, 
there is a particular part of its equipment—the colour 
camera—which can offer some very definite advan- 
tages if incorporated in a simultaneous compatible 
system such as the one now operating in America.* 
This camera is much smaller and lighter than the 
three-tube type normally used and is simpler and 
less costly to produce. Having only one pick-up tube, 
it avoids the necessity for matching and registering 
the three separate tubes and also the need for three 
separate amplifiers. Moreover, it avoids the complex 
optical system which makes turret changes difficult 
and causes loss of light in the three-tube camera. 

To permit the frame-sequential camera to be used 
in a simultaneous system a device called the “ Chro- 
macoder” has been produced. This operates on the 
three colour-component signals 
from the camera—red, blue and 
green—in such a way that they 
appear not in sequence but simul- 
taneously. The original Chroma- 
coder ” was designed in America by 
the Columbia Broadcasting System 
and the General Electric Company, 
but recently a new version of the 
device has been demonstrated in 
this country by Emitron Television, 
a subsidiary of Electric and Musical 
Industries. 

The principle of the Emitron con- 
vertor (see block diagram) is to take the sequential 
red, blue and green signals from the camera and pass 
them to an electronic switching system which distri- 
butes the red signals to one c.r. tube, the blue signals 
to another and certain proportions of all three signals 
to a third tube. These three c.r. tubes are then 
viewed by three pick-up tubes whose outputs give the 
simultaneous signals. Although the effect on the 
screens of the c.r. tubes is still sequential, the pick-up 
tubes store the images on their mosaics until they are 
scanned off and consequently the outputs become truly 
simultaneous. 

The convertor is arranged in this particular way to 
make it suitable for the N.T.S.C. type of transmission 
system, which sends out a luminance signal to provide 
a monochrome picture for existing black-and-white 
receivers and two colour-difference signals to provide 
colour information. In the convertor the luminance 
information (a mixture of all three colour compo- 
nents) is received in sequential form by the appro- 
priate c.r. tube and the associated pick-up tube 


* See Wireless World, November, 1953, p. 524. 
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integrates it into a complete luminance signal simul- 
taneous with the colour signals. (The green com- 
ponent is recovered later at the receiver by 
subtracting the red and blue signals from the 
luminance signal.) 

One advantage of this scheme over the three-tube 
type of “simultaneous” camera is that the three 
colour components which are added to form the 
luminance signal all come from the same pick-up 
tube—the camera tube. They are therefore regis- 
tered perfectly with each other and no ioss of defini- 
tion occurs through mis-registration. In the three- 
tube carnera, however, the three components come 
from separate tubes and this difficulty of registration 
has to be overcome. It is, of course, particularly 
important for the luminance signal to have good 
definition because the human eye has great acuity 
for fine detail in the form of brightness changes, and 
it is the luminance information which really controls 
the sharpness of the final picture. On the other hand, 
the eye is not very sensitive to detail in colour, so 
that as the red and blue signals from the first two 
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pick-up tubes only provide colour information, not 
luminance, there is no need for these two tubes to 
be so accurately registered and give such good 
definition. 

At the demonstration the frame-sequential camera 
was operating on 405 lines, interlaced 2:1, with 150 
frames per second, and the bandwidth was 9 Mc/s. 
The three pick-up tubes, however, which were C.P.S. 
Emitrons, were scanned with 625 lines, interlaced 
2:1, at 50 frames per second. No doubt the difference 
of standards helped to avoid the line-beating patterns 
which might have been caused by the interaction of 
two similar rasters, but E.M.I. say that there is no 
reason why two identical standards should not be 
used. 

One inherent drawback of the convertor is that the 
storage in the pick-up tubes is liable to cause blurring 
of quickly-moving objects in the picture. This was 
particularly noticeable at the demonstration when the 
camera was panning from one subject to another. 
The colour rendering, however, was very pleasing on 
all the display systems used, which included an R.C.A. 
tri-colour tube and a three-tube projection unit. 
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Cathode-Follower 
Probe 
For Test and Measurement 


By SYDNEY H. FINN 


IT is usually required of an electronic measuring 
device that its input impedance be high, but the value 
to which an amplifying-valve grid resistor may be 
raised is limited. particularly so if potentiometer 
attenuation is used. Some improvement on a con- 
tinuously variable input potentiometer is possible by 
fitting a switch and equalizing each position inde- 
pendently. If a high value of resistance is used then 
a screening cover will probably be required to reduce 
hum pick-up. For some purposes the clicking of a 
switch would be a disadvantage. 

In quite a number of instances it is possible, by 
fitting a probe housing a cathode-follower valve, to 
more or less completely solve the problem. The 
attenuator in the main instrument may then be of 
some conveniently low value, whilst the input impe- 
dance to the probe will be very high. By using a 
probe extremely short leads to the measuring point 
are possible, although the cable-form to the main 
instrument can be relatively long. 

One such practical arrangement is shown in the 
circuit diagram and picture. As for some purposes it 
may be required to use a valve with a high cathode 
current the load resistor R, is fitted to the socket on 
the main instrument, thereby avoiding undue heating 
of the probe. It also allows some flexibility, in that 
the same value of load resistance may not be desired 
for every instrument to which the probe is attached. 
The six-way socket is so wired that this resistor does 
not shunt the input circuit after removal of the probe. 
The cathode follower anode, being at earth potential 
(to a.c.), acts as a screen around the grid and there is 
normally no need to use a screened probe. In any 
case, the outside of the probe should be insulated, 
otherwise it may be a nuisance when working inside 
apparatus (particularly if using very short connecting 
leads) and one wishes to lay the probe down inside 
the chassis. 

The mechanical arrangement is not necessarily the 
best that could be devised, but is very simple if a lathe 
is available. The base is made of an aluminium alloy, 
the outer sleeve of Paxolin tube, and the terminal 
plate of loaded ebonite (Caramot RM70). A cable 
clamp is an essential if the probe is to be much used 
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Circuit of the probe with plug 
and socket connections. The 
load resistor R, is 22kQ 
nominal. For the plug and 
socket, Painton types 500693 
and 500680 were used. 
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Construction of the probe with the Paxolin-tube cover 
removed. 


and would ideally be formed as part of the base. 
Actually it was modified from an already-existing 
device. A very simple type of clamp can be made 
using a short piece of angle with one end flanged. This 
is screwed to the base (by means of the flanges) so 
that the cable lies inside the included angle. Twine 
is then bound tightly round the whole, preferably 
within grooves filed on the edges of the angle. These 
grooves prevent any subsequent movement of the 
binding. 


Choice of Valve 


The particular valve fitted was used only because 
it was to hand and was adequate for the job. A triode- 
connected pentode of the Z77-EF91 type would do 
just as well. If for some reason a valve with a higher 
cathode current is required, the Osram N78 has a B7G 
base and a maximum anode dissipation (triode con- 
nected) of 12 watts. As screening will, in general, be 
unnecessary, ventilation can be provided without com- 
promising the design electrically. The valve retainer 
is a Carr Fastener type 77/264. 

Instruments designed to have, an input impedance 
high in relation to, say, 600-2 lines, are commonly 
found in the laboratory. This input impedance, 
which may be around 100k, will often be the limiting 
factor in an otherwise first-class instrument. The 
fitting of a probe may greatly increase its scope, and 
perhaps even save the cost of a new instrument, if for 
any reason higher impedance networks must be dealt 
with. The author has found this probe a very useful 
instrument to use in conjunction with a c.r. oscillo- 
scope. 

If absolute measurements are required an initial 
calibration will have to be carried out, as the voltage 
output is somewhat less than the input. 
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Miniature Bedside 


Two-Valve A.C. Mains Circuit With Pre-set Tuning 


eee article describes a receiver recently built 
by the author for bedside use by a child. It is a very 
Simple a.c. mains-operated receiver employing two 
valves and giving approximately 1 watt output from 
a 5-inch diameter loudspeaker. Tuning is pre-set, 
the local Home Service or Light Programme being 
selected by a 2-way switch. The receiver is relatively 
inexpensive to build and all the components, including 
the tuning coil, are standard commercial products 
which are readily obtainable. Where local-station 
reception is all that is required and great volume is 
unnecessary, the receiver is suitable for general 
domestic use. 

As the receiver was intended for a child, considera- 
tion was first given to the use of batteries, but battery- 
replacement cost can be serious when a receiver is 
used in this way and mains operation was decided in 
spite of the additional bulk and first cost of mains 
transformer, rectifier and smoothing components. 
An earthed chassis was considered essential and a 
mains h.t. transformer is used although receivers 
with a filament transformer or an 1,t. dropping resistor 
are smaller and cheaper. As the receiver is mains- 
operated it does not greatly matter if it is accidentally 
left on, but if this occurs the indicator lamp at the 
front serves as a reminder. 

Great volume is not required from such a receiver 
and 1 watt output is quite adequate. This can be 
obtained from a miniature valve of the 6AM6 type 
for approximately 1 volt input, and two valves of this 
type give all the gain necessary for local-station 
reception. A second 6AM6 is therefore used as a 
leaky-grid detector, the two valves being coupled 
by a “ starvation ” circuit as shown in Fig. 1. This 
particular form of coupling has been described else- 
where!.? and is adopted because it is economical of 


1 W. K. Volkers, “ Direct-coupled Amplifier Starvation Circuits,” 
Electronics, March, 1951. 

1H. E. Styles, “ Sensitive Two-valve Receiver,” Wireless World. 
May, 1953. 


Basic circuit of the receiver illustrating the starva- 
tion technique adopted. 


Fig. l. 
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components and gives high gain. It is not desirable, 
however, to carry the process of starvation too far, 
otherwise the receiver does not function very well on 
strong signals. V1 is a leaky-grid detector and, on 
receipt of signals, generates a negative bias on the 
control grid approximately equal to the carrier ampli- 
tude. If the valve has a very low screen-grid potential, 
the bias produced by a strong signal may cause the 
valve to operate on a markedly non-linear part of the 
I,-V, characteristic producing unpleasant harmonic 
distortion. To minimize this effect the screen-grid 
potential must be kept high to give V1 an adequate 
grid base; this sets an upper limit on the value of anode 
load which can be used and prevents full exploitation of 
the starvation circuit. In the compromise solution 
adopted by the author, the screen grid is operated at 
40 volts and results are satisfactory provided that the 
input signals are reasonably small. If a long outdoor 
aerial is used, or in regions of particularly high field 
strength, it may be desirable to reduce the input to 
the detector. A convenient way of doing this is des- 
cribed later. 

The required screen-grid potential of 40 volts is 
obtained in the following way. This potential is also 
that of the cathode of V2 and, for optimum results, 
V2 should consume approximately 12 mA. This gives 
the value of R, as 40/(12 x 10-5)=3.3kQ. The 
value of R, is now chosen to give a screen-grid poten- 
tial of 40 volts. The value used by the author was 
820 kQ but others may find a slightly different value 
is required, dependent on the characteristics of the 
particular valve used as detector. 


Gain Control 


One of the difficulties of a circuit such as that shown 
in Fig. 1 is that of controlling gain. It is not possible 
to use a potentiometer in the coupling between the 
valves without upsetting operation of the starvation 
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Fig. 2. Method of applying negative feedback without risk 
of instability. 
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Receiver 


By Ss. W. AMOS,* B.Sc. (Hons.) A.M.LEE. 


circuit. Practically the only form of gain control which 
can be used is one employing variable negative 
feedback. Such a method of gain control has the 
advantage that any gain in excess of that required at 
any moment is not ‘‘ thrown away ” in an attenuator, 
but is usefully employed in reducing distortion and 
improving loudspeaker damping. 

Feedback gain controls usually have a number of 
disadvantages; for example their range is often in- 
adequate, because the maximum degree of feedback is 
limited to a value which does not cause instability, 
and output volume cannot be reduced to zero. The 
circuit used in this receiver is free from these limita- 
tions; it was developed from the circuit shown in 
Fig. 2 in which a feedback potentiometer R,R; is 
connected between the anode of V2 and the cathode of 
Vl. This arrangement permits a very large degree 
of negative feedback without instability; in fact R, 
can be reduced to zero without provoking oscillation. 

To give control of gain either R, or R; can be made 
variable. If R, is variable, it must have an inverse 
logarithmic law to give smooth control of volume; 
on the other hand if R; is variable this must have a 
logarithmic law to give smooth gain control. 
Accordingly R, is made variable and the circuit takes 
the form shown in Fig. 3. A further advantage of 
making R, variable is that, at the position of minimum 
gain, it effectively short-circuits the primary winding 
of the output transformer to give zero output from the 
receiver, However, the shunting effect of R; on the 
primary winding is undesirable at settings of R, other 
than near the minimum. This can be minimized by 
choosing the values of R, and R; in the following way. 
For reception of a reasonably strong signal the a.f. 
gain of the receiver averages approximately 1000. 
For such values of gain, the gain is determined by the 
constants of the feedback loop and is given approxi- 
mately by R; R,. To keep the a.f. loss in R; reasonably 


* B.B.C. Engineering Training Department. 


Fig. 3. First stage in the development of the feedback gain 
control. 
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Translucent Perspex sheet was used for making the cabinet. 


low, R, should preferably not be less than 100k 
(5 times the effective loudspeaker impedance at the 
primary winding). This gives the minimum value 
of R; as 100 Q and a value of 140 QN is used. 


Maximum Gain 


There now arises another difficulty. To obtain 
maximum gain from the receiver there should be no 
feedback when R, is set to its maximum value. This 
requires that the ratio of R, to R, should be large 
compared with the internal gain of the circuit (i.e., 
the gain in the absence of feedback). The internal 
gain is approximately 60,000 (150 from V2 and 400 
from V1) and thus R,/R, should preferably not be 
less than say, 300,000, Since R, is 140 Q, R; must be 
42 MQ! There is, however, no need for such a large 
value if the “ free” end of R, is returned to h.t. 
negative as shown in Fig. 4. When R, is advanced to 
its maximum setting it now short-circuits R, thus 
removing feedback and giving maximum gain. R, 
can be a standard logarithmic volume control of 
1I MQ. 

Finally the value of C,, must be determined. This 
must be fairly large because R; may be 10 kM or less at 
low volume settings and, if the reactance of Cy, is 
comparable with this at low audio frequencies, an 


Fig. 4. Final circuit diagram of the feedback gain contro! 
giving maximum volume range. 
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accentuation of the lower audio frequencies results. 
To restrict any bass lift to less than 1 db at 50 c/s when 
R; is 10 KQ, C,, must be greater than 0.6 „F and a 
miniature 4-„F electrolytic capacitor is used. 

To keep the receiver simple it was decided to use 
only a single LC circuit for tuning. Such a simple 
tuning arrangement is, of course, incapable of giving 
good reception of weak signals when there are strong 
ones on the same waveband but, with the aid of 
reaction, it has proved capable of separating the two 
medium-wave signals in the London area without 
pressing reaction to the point of oscillation. For ease 
of operation it was decided to employ pre-set tuning, 
the Home or Light programmes being selected by a 
2-way switch. This decision simplified the problem 
of coupling the aerial to the tuning circuit, for it is 
possible to connect the aerial to the ‘‘ hot ” end of the 
LC circuit via a fixed capacitor as shown in Fig. 5. 
Such simple coupling can be very effective in a circuit 
operating at fixed frequency but is unsatisfactory in 


Fig. 5. Method of aerial 
coupling used in the 
receiver, 


Fig. 6. Colpites os- bi 
cillator circuit from 
which the reaction 
circuit was derived. 


Fig. 7. Form of reaction circuit + HT. 
developed from the Colpitts oscil- 
lator circuit of Fig. 6. 
Ca 
L, 
C, 
— HT. 
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receivers with variable tuning because gain and 
selectivity are greatly dependent on frequency and 
vary considerably over the band. 

As shown in the appendix, the gain of an aerial 
coupling circuit of this type is given approximately 
by C,Q/C, where C, is the coupling capacitance, 
C, is the tuning capacitance and Q is the reactance/ 
resistance ratio of the inductor L,. Thus if C, is an 
appreciable fraction of C,, the gain is an appreciable 
fraction of Q. For example if C, = 50 pF and C, = 
200 pF a gain equal to Q/4 is available. This is hardly 
a practical condition, however, for if C, is 50 pF, 
the effective tuning capacitance is greatly affected by 
variations in aerial capacitance. Thus the calibration 
of the receiver tuning control is dependent upon 
the aerial constants and varies from aerial to aerial. 
It is particularly desirable that the tuning of the 
receiver should be substantially unaffected by changes 
in aerial constants, because adjustment of tuning is 
not SO convenient as in a receiver without pre-set 
tuning. This condition can be achieved by making 
C, small compared with the capacitance of the aerial 
itself; a value such as 10 pF is suitable. To achieve 
high gain with C, = 10 pF, C, must also be small, 
say 30 or 40 pF. To tune the Home Service (1088 kc/s 
in the Midland area, for which this receiver was 
destined) with such a small capacitance necessitates an 
inductor of approximately 700 „H. Such a value 
was accordingly used. It enables the whole of the 
medium waveband to be covered with a capacitor 
of 120pF maximum capacitance, and also has the 
advantage that the long-wave Light Programme 
(200 kc/s) can be tuned with a capacitor of 1000 pF. 

Thus the medium-wave Home Service and the 
long-wave Light Programme are both tuned using the 
same inductor by simple selection of capacitors. 
The coil used (Osmor QIF1) is a standard component 
used in a 465 kc/s i.f. wavetrap and gives an inductance 
range of 500 to 800 „H by adjustment of the iron core. 
This inductance adjustment is used for tuning long 
waves (the 1000-pF capacitor being fixed) and the 
Home Service is tuned with an adjustable trimmer of 
70 pF maximum capacitance. Since C, is 1000 pF 
on long waves C, should be approximately 200 pF 
to maintain the same gain as on medium waves. 
This is of the order of the capacitance of an aerial 
and thus no physical capacitance is necessary for long- 
wave coupling, the aerial being connected directly to 
the top of the coil. Variations in aerial capacitance 
are unlikely to affect the long-wave calibration because 
they will in general be small compared with the 
1000-pF tuning capacitance. 


Reaction Circuit 


Reaction is usually obtained by use of an additional 
inductor closely coupled to the tuning inductor, but 
such a circuit is not suitable for use in this receiver 
because it requires a coil assembly which would need 
to be specially wound. It was decided therefore to use 
a reaction circuit which can be applied to a single 
untapped inductor such as that chosen for tuning 
purposes. The circuit adopted is derived from that of 
the Colpitts oscillator shown in its usual form in Fig. 6. 
A significant feature of this circuit is that oscillation 
is most vigorous when C, is equal to C,, the effective 
tuning capacitance being then C,/2. The amplitude of 
oscillation can be controlled by a variable capacitor 
C, introduced at the point X and if this capacitance 
is reduced below a certain value, oscillation ceases, 
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Fig.8. Complete circuit diagram of the receiver for reception of one medium-wave and one long-wave signal. 


4 W unless otherwise specified. 


the circuit then resembling that of a detector in which 
C, acts as a reaction control. This is precisely the 
circuit used for long-wave reception although in the 
complete circuit diagram it is drawn in the form shown 
in Fig. 7. C, and C, are both 2000 pF, giving the 
required effective tuning capacitance of 1000 pF. 
A maximum value of 150 pF is adequate for Cs 
and adjustment of its value has no significant effect on 
tuning. The fact that C, and C, are both equal implies 
that only one half the signal developed across L, is 
applied to the detector. 

As shown in the complete circuit diagram (Fig. 8), 
for medium-wave reception C, (2000 pF) is replaced 
by Ce (70 pF maximum) and C, (2000 pF) by C; 
(1000 pF). If C, and C, were made equal C, would 
need to be very much smaller to control reaction on 
medium waves than on long waves. In a pre-tuned 
receiver it is desirable that the reaction control should 
not require readjustment after each operation of the 
station-selector switch. The value of C, is chosen 
to satisfy this condition as far as possible but the 
capacitance of C, required to give oscillation on 
medium waves increases as C, is decreased; this 
differs from the behaviour of the more usual reaction 
circuits. The large ratio of C, to Ce ensures that nearly 
all the signal developed across L, is applied to the 
detector and it also enables the whole of the medium 
waveband to be covered by variation of C, alone. 
To cover the whole of the band C, should be 120 pF 
maximum; a value of 70 pF was used by the author 
to tune in the Midland Home Service. Medium-wave 


TABLE 
i 
| l 
| Maximum | Minimum Maximum capaci- 
| wavelength | frequency tance of trimmer 
in metres | in kc’s required in pF 
| 250 1200 | 25 
f 300 1000 | 35 
350 857 50 | 
400 750 65 
450 667 80 | 
500 600 100 
559 545 f 120 | 


These va'ues are based on an inductance of 700 „H 
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All resistors can be 


Fig. 9. Input circuit suitable for reception of two medium- 
wave stations. 


tuning is substantially unaffected by operation of the 
reaction control. 

A third section of the station-selector switch con- 
nects a 10-pF capacitor (C4) in the aerial lead for 
medium-wave reception. If long-wave reception is not 
required there is no need for the 2000-pF capacitors 
or to change the series aerial capacitance and C, 
can be retained for both stations as shown in Fig. 9. 
As suggested in this circuit C, could be, say, 70 pF 
for a Station near the high-frequency end of the band 
and C,, could be 120 pF maximum for a station at 
the other end. If the receiver is pre-tuned to two 
medium-wave signals of widely different frequencies, 
say one near 600 kc/s and the other near 1.5 Mc,s 
it may be desirable to have different values of C, 
for the two signals to give approximately the same 
degree of regeneration on both. A value of C, of 
2000 pF is suitable for 600kc/s and 500 pF for 
1.5 Mc/s, a value of 1000 pF being suitable for 1 Mc/s 
as shown in Fig. 8. Approximate values of C, necessary 
for various frequencies are given in the table. 

R, and C, are included in the circuit to provide 
some attenuation to 50-c’s signals from the aerial. 
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Without R, the tuning inductor has a high impedance 
to earth at 50 c s and on long waves, when the aerial 
is in direct contact with L,, 50 c/s signals can be of 
sufficient amplitude to modulate a received signal. 
This trouble is not present to any extent on medium 
waves because of the very high reactance at 50 c/s 
of the series capacitor C,. 

As mentioned earlier, in certain circumstances, 
results from a particular transmission may be unsatis- 
factory due to overloading of the detector. If this 
occurs the input can be reduced by decreasing the 
appropriate series input capacitor (C, or C,). 

In receivers with pre-set tuning it is advantageous 
to have equal volume from all stations; the station- 
selector switch can then be operated without necessity 
for subsequent volume readjustment. 
This can be achieved in this circuit 
by correct choice of values for C, 
and C.. If both transmissions give 
good signals, one being stronger 
than the other, the capacitor 
corresponding to the stronger of the 
two signals can be decreased until 
the volume obtained is equal to 
that from the other signal. 

The only other points of note in 
the circuit are the capacitors C, and 
Cio which are for r.f. decoupling ard 
the resistor R, which also provides 
some r.f. attenuation with the input 
capacitance of V2 but which is 
primarily intended as a grid stopper 

A full-wave selenium rectifier is 
used to supply h.t. and the smooth- 
ing circuit R,C,;C,, supplies 280 
volts at 12 mA. Approximately 40 


OUTFUT 
VALVE 


CETECTOR 
VALVE ~ 


VOLUME 


CONTROL 
volts are lost across R; and the 
effective h.t. supply for V2 is thus 
240 volts. her 


The construction of the receiver 
is illustrated in the accompanying 
photographs. The four-sided chassis 
measures 7 inches by 4} inches by 
1} inches and much of it is occupied 
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STATION SELECTOR 


by the mains transformer which is rated at 250-0-250 
volts 60 mA and has a single 6.3-volt I.t. winding. 
This is an unnecessarily generous rating for such a 
small receiver but this type of transformer (Electro- 
Voice Type 104E) is used because it is fairly small and 
readily obtainable. The selenium rectifier is a 250-volt 
60-mA bridge type, a government surplus component 
type 280 LU997AW used here as a push-pull rectifier 
after removing the link joining the outermost tags. 
The current rating is again unnecessarily high and 
any push-pull rectitier rated for 250 volts and capable 
of supplying 12 mA will be satisfactory. The output 
transformer is a Goodmans Type 74/243. The station- 
selector switch and volume control are mounted on 
one end wall of the chassis, the on-off switch and 
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above. The mains trans- 
former is somewhat larger 
than it need be. On the left 
is the underside of chassis 
showing positions of most 
resistors and capacitors. 
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indicator lamp on the front, tuning and reaction 
controls being on the rear flange. 

In setting up the receiver it is necessary to tune in 
the long-wave programme first, by adjustment of 
L,, and the medium-wave programme afterwards 
by adjustment of C,. If possible the 6AM6 used for 
detection should be specially selected because some 
valves of this type tend to be microphonic and can set 
up continuous oscillation by acoustic feedback from 
the loudspeaker. 

The cabinet illustrated was home-made of Perspex, 
and the internal dimensions are 8jin x 6in x 5in. 
The length of the chassis is thus 1$ inches less than 
the corresponding dimension of the cabinet, this 
margin being necessary when the chassis is inserted 
in the cabinet to enable the controls on the end wall 
of the chassis to be fitted into the corresponding holes 
in the cabinet. 


APPENDIX 


The essential features of the aerial-coupling circuit 
are shown in Fig. 10 in which r and ¢ represent the 
resistance and capacitance respectively of the aerial- 
earth system. Values of r and ¢ commonly used in 
medium-wave dummy aerials are 40 ohms and 
200 pF. C, is the coupling capacitor and r, is the 
r.f. resistance of the inductor L,. 

Maximum voltage is developed across C, at the 
frequency at which the net inductance of L,, C, and 
rı resonates with the net capacitance C of c and 
C, in series. 

The impedance Z of the network L,, C; and r, 
is given by 
_ Gala + nia, 

joL, + ri + 17a, 


Jol, + re 
1+ jC ri — w*L,C, 
By rationalizing this expression we can show that 


the network is equivalent to a series circuit of in- 
ductance given by 


Z 


L, 
= ——_——_—_ = oe oe ae 1 
L 1 — w*L,C, m 
and resistance given by 
R t TE E 


~ (= LC)? 
Since the inductance (1) resonates with the capaci- 
tance C we have 
1 = wla 
wC 1 = w*L,.C, 
from which 
1 — w*L,C, = w?CL, 
Substituting for (1 — w*L,C,) in (2) 
Ty 
w'C?L,? 
Thus the circuit is equivalent to the simple series 
network shown in Fig. 11. The voltage gain of this 
circuit is equal to the quotient of the reactance (of 


the inductance or the capacitance) and the resistance, 
thus 


1/wC 
r-+or,/w'CeL,? 
If practical values are substituted for the symbols in 
this expression it is found that r is normally small 


Gain = 
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Fig. 10. Aerial-coupling | 
circuit with aerial re- | 
placed by equivalent | 
generotor. 


C=cC, /(c+Ca) 


L=L,/Ci— wl, Ce) 


Fig. II. Simple series circuit equivalent to the network of 
the previous figure. 


in comparison with the other term in the denominator. 
If r is neglected the gain is given approximately by 


WCL? 
ry 


Now r, is given by wL,/Q and substituting for r, 
we have 


Gain = 


Gain = w*CL,Q 
which shows that the gain is proportional to the 
square of the frequency. It thus varies in the ratio 
9: 1 over the medium waveband. 

C, is made small compared with c in order to 
make the calibration of the receiver substantially 
independent of variations in c. For such values of 
C, the frequency of maximum gain is approximately 
the resonance frequency of L, and C, Thus w*L, may 
be replaced by 1/C, and we have 


Gain = = 

If C, is small C is approximately equal to C,. Hence 
. _ C,Q 
Gain = C, 


which is the result used in the text. 


“DECADE COUNTER” 
Correction 


An error unfortunately appeared in this article in the May 
issue. In Fig. 2 the second feedback path should go from 
the anode of V2 in the fourth stage to the grid of V1 in the 
third stage. Then, in the right-hand column of page 235 
the section beginning 20 lines from the top, “ This time, a 
negative pulse .. .” should be deleted to the end of the 
paragraph and be replaced by the following: “The third 
stage remains in this condition (the original state) for only 
a fraction of a microsecond because this transition causes a 
reversal of itself. The negative transient produced when the 
third stage is triggered by the second stage switches stage 
four through a half-cycle of its operational cycle. A positive 
pulse is thereby returned to point “C” of the third stage, 
Te-triggering it extremely quickly. So brief was the excur- 
sion of the third stage to its original state that insufficient 
pulse energy is delivered to the second stage via the feedback 
path to cause any disturbance.” 
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Recording Low Frequencies 
on Magnetic Tape s v. w. ronassos, sem. te 


The Application of Pulse Code Techniques 


i 

Nor many years ago it used to be said that the 
upper frequency limit of a tape recording system was 
approximately one kilocycle per inch of tape speed. 
Today, with responses sensibly flat to 15 kc/s ata 
speed of 7} inches per second, this is no longer true. 
There has been no comparable development at the 
other end of the frequency range, however, the “ hum 
barrier ” at 50 c/s still setting a limit to low frequency 
response in most cases. 

The difficulty arises from the small output given 
by the playback head at low frequencies, typical 
figures being 200«4V at 50c/s and 1004V at 25c/s. 
Since 1.5aV effective input hum represents good per- 
formance in an amplifier with an a.c. heater supply, 
the signal/hum ratio cannot exceed 40 db, and even 
when a d.c. heater supply is used hum pick-up im- 
poses a serious limitation. At lower frequencies the 
problem of obtaining high gain without instability sets 
the ultimate limit. 

For recording the very low frequencies involved in 
some types of scientific and industrial measurement, 
a pulse code method can be used. Two systems are 
employed in apparatus introduced by Messrs. 


Rudman, Darlington (Electronics), Ltd., Clyde Works, 
Lichfield Road, Wednesfield, Wolverhampton, Staffs., 
one covering the 0-150 c/s range with manual setting 
of the d.c. level (tape speed 33 inches per second) and 


Twin-cnannel pulse coded strain gauge magnetic recorder, 
for use in aircraft. 


Right: Fig. I. (a) Simple pulse time system (b) push-pull 
system giving modulation amplitude independent of tape speed. 
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the other covering the 0-250 c/s range with fully auto- 
matic d.c. maintenance (tape speed 74 inches per 
second). 

The first method uses pulse interval modulation, 
Fig. 1 (a). The pulses are of uniform length and 
amplitude, varying only in their separation, and they 
are converted by a charging circuit into triangular 
pulses having a mean level that follows the modula- 
tion. The coding frequency component is filtered 
out, leaving the original input signal. 

It will be appreciated that, while the system is 
unaffected by a reasonable degree of hum and noise 
superimposed on the code signal, any variation in 
tape speed alters the d.c. level at the output, and 
provision is therefore made to balance out any 
spurious d.c. component by manual adjustment. A 
very good performance in respect of wow and flutter 
is essential and the tape drive used has a maximum 
variztion of only 0.2 per cent at 3} inches per second, 
giving a negligible disturbance of the output signal. 
A second recording channel on the same tape deals 
with higher frequencies up to 6kc/s using orthodox 
techniques. 

While this method of coding allows maximum tape 
economy, it was recognized that there is a need for 
a system in which the d.c. component is maintained 
without manual ad,ustment, and the second method 
meets this need. In this case all low- 
frequency stages are of balanced d.c.- 
coupled form, allowing a higher input 
sensitivity, and the coded signal conveys 
two information channels, each repre- 
sented by a set of time intervals, Fig. 1 
(b). With zero input voltage all the time 
intervals are equal and the twin decoders 
pass equal voltages to the balanced output. 
With any other input voltage level one 
interval is increased, the next decreased, 
and so on, the decoder signals becoming 
unequal by a corresponding amount. The 
output is proportional to the difference in 
the two time intervals divided by their 
sum, and since all the intervals change in 

(Continued on page 549) 
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the same proportion when the tape speed is altered 
the recording can be played back at any speed without 
altering the output voltage levels. 

The more complex waveform of the coded signa! 
makes heavier demands on the actual recording pro- 
cess and it is interesting to note that the success ot 
the system largely depends on the improvement in 
high frequency response which has already been 
mentioned. 

Both methods are of especial interest in strain 
gauge and vibration testing, but can be applied in 
many fields where pen recorders are usually employed. 
Recordings can now be inspected and selected before 
transfer to paper and the time scale can be changed 


by alteration of the tape speed if it is necessary to 
ease the demands made on pen recorder performance. 

Another interesting application arises in connection 
with the flight testing of aircraft. The equipment 
illustrated is used for flight testing jet engines, and 
is designed to minimize the effect of the aircraft’s 
movements. If the recorder cannot be mounted in 
the aircraft the second coding system can be used 
to provide a telemetering system that is unaffected by 
the signal fading which is inevitable over atr-to- 
ground paths. The technique is likely to be of even 
greater interest soon, as current development work 
is aimed at recorders giving four or eight independent 
channels on a single tape. 
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Impressions of Eastern European Radio Products 


By V. A, SHERIDAN, A-M.LE.E.* 


PETTEE with the ordinary domestic radio 
receivers, these were being exhibited in profusion by 
most East European countries. In appearance and 
performance they are not unlike ours. Radio-gramo- 
phones, however, were few and far between and 
certainly had no automatic record changers. Generally, 
all receivers are of the table type, housed always in 
wooden cabinets. 

Of television receivers, I only saw tke East German 
product being demonstrated. The sets are of the 
table type and arc fitted with an approximately 
8-inch tube The brightness is very poor and the 
picture can only be viewed in complete darkness. Also 
there is a distinct flicker present obviously due to 
insufficient persistence of the screen material. The 
definition isgood, as would be expected from the 
625-line system. The only other exhibitors of tele- 
vision receivers were the U.S.S.R. who are showing 
9-inch table models. These sets were not being 
demonstrated. 

The German radio receivers are priced between 300 
and 400 marks. It is difficult to translate this into 
our currency as the official rate of exchange is 6.20 
marks to the pound. I think the West German rate 
of 12 marks to the pound does give a fair comparison 
in relation to the people’s income. Television sets are 
priced at 1,300 marks. Needless to say, the popular 
demand for these sets is negligible. 

The valves are much of the same design as ours; 
that is the all-glass construction with bases similar 
to our B7G and B9A. The main difference is that 
the contact wires are fitted with shaped sleeves 
soldered on to the wires. This results in a rather 
more positive grip in the valve holder itself and 
dispenses with valve retainers. Specialized valves such 
as magnetrons and klystrons, etc., were also exhibited. 
Crystal diodes and transistors were conspicuous by 
their absence. 

Cathode-ray tubes displayed were of the all-glass 
design as well as the metal-glass construction. A wide 
range of oscilloscope tubes of the single and double- 
beam variety were exhibited. 

In the component field a very wide range was 
shown. The makes known before the war are being 
produced under new names, as practically all firms 

* British Physical Laboratories. ae E 


Wrreiess WORLD, NOVEMBER 1954 


have been nationalized, and are called People’s 
Owned Works. 

The general range and design is much the same as 
ours. However, nearly all paper capacitors employ 
the metallized paper process. resulting in very neat 
and small units. Carbon resistors are all of Grade I 
type and are made from 1/20th watt to 2 watts. I 
have brought back some samples and find they are 
equal to the best British ones whilst their price is 
about 1/5th of what we pay here. Furthermore, they 
supply a precision-type high stability resistor with 
0.5 per cent limits. For high resistance values they 
have a so-called “colloidal” type. I was assured by 
the chief research engineer of one of the firms con- 
cerned that they do not employ a colloidal graphite 
coating. The standard values are up to 10'” ohms, 
whilst small quantities can be supplied up to 10? 
ohms. They claim that a maximum voltage of 1.000 
volts d.c. can be applied. The resistors are contained 
in evacuated glass envelopes. 

A wide range of rotary switches are available. The 
makers of one type claim a maximum contact resis- 
tance of 20 milliohms. I confirmed this value on a 
sample. However, by applying a contact oil the value 
dropped to 5 milliohms. This value was maintained 
after 3,000 operations. 

Components which employ much metal are not 
of the standard which we are accustomed to. This 
is due to the acute shortage of all raw materials in 
Eastern Germany. For instance, brass will be used 
instead of copper wherever possible, in order to save 
the copper. It must be borne in mind that the whole 
economy is working under typical wartime conditions 
througk out. 

Regarding instrumentation, not only did the East 
Germans show a wide range, but also the Russians, 
the Czechs and the Hungarians. The equipments 
cover the entire range from indicating instruments 
up to equipment for the measurement of centimetre 
waves. 

The general appearance and finish of the East 
German instruments is very good. In particular they 
have developed excellent designs of dials, resulting in 
a very clear indication. The dial rotates according 
to the multiplier setting, permitting up to eight 
ranges, thus completely eliminating reading errors. 
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Some Electrical 


Their 


By wW. 


To of the more mathematical kind 
abound in theorems having more or less high- 
sounding names. The ordinary man is apt to pass 
over such matters as being difficult and of little 
practical value. In this, however, he is quite wrong, 
for some of them are not at all hard to understand or 
to remember and they are of considerable utility. 
Apart altogether from their mathematical applica- 
tions they sometimes help considerably to an under- 
standing of circuits. 


Thévenin’s Theorem 


One of the best-known of such theorems is the one 
commonly known as Thévenin’s theorem. This 
states that any linear network, no matter how complex, 
containing any number of sources of e.m.f. is, when 
regarded from any pair of terminals, equivalent to an 
impedance in series wit^ an e.m.f.; the impedance is 
that measured between those terminals with all 
internal sources of e.m.f. short-circuited and the 
e.m f. is the open-circuit voltage at those terminals. 

This sounds very difficult, but a few simple examples 
will make it clear. Suppcse the network comprises a 
potential divider R, and R, connected to a battery E 
as shown in Fig. 1. The impedance measured between 
the terminals with E short-circuited (if one were 
making a real measurement instead of an imaginary 
one, one would naturally remove the battery and 
short-circuit the terminals to which it had been 
connected, just to avoid destroving the battery!) is 
clearly R, and R, in parallel. Call it 

R, R? 

R, F R, 

The voltage measured across the terminals on open- 
circuit (that is, with no current-consuming device 
connected to them) is plainiy 

R, 

R, +R, 

The equivalent circuit is thus Fig. 2(b) and it is in 
every respect identical in performance with the more 
complex original (a). 

A numerical example may help here. Suppose 
E is 250 V, the h.t. line of a receiver, and R, and R, 
form a potential divider to provide a lower voltage 
supply; suppose R, is 100 kQ and R, is 25kQ. Then 
V = 250 x 25/125 = 50 V, and R = 100 x 25/125 = 
20k. The supply obtained in this way is exactly 
the same as one obtained from a 50-V source through 
a 20-kQ resistor. 

The theorem holds for a.c. as well as d.c., but the 
voltage may then become frequency dependent. 
Consider Fig. 2(a) in which a resistor R and a capacitor 
C are connected to an a.c. generator e. Applying 


R= 


V=E 
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TUSTING 


Thévenin’s theorem gives (b) the internal impedance 
being R and C in parallel. The generator voltage is 


oE Lf{jwC 
=E oe 
and this varies in magnitude and phase with the 


frequency. 

The theorem is quite valid under this condition but 
is less useful. In this particular example there is really 
no point in using the theorem at all, for it tends to 
complicate matters rather than to simplify them. 
However, with a circuit like Fig. 3{a) its use is very 
helpful if it is applied discriminatingly. 

The thing to do here is to disregard C for the time 
being. Then apply the theorem to e and the resistors 
only. This bit of the circuit is the same as Fig. 1(a) 
and has the equivalent of Fig. 1(b). We now put back 


(a) 


(b) 
Fig. I. Simple potential divider and battery (a) and its 
Thévenin equivalent (b). 


R R 
z 4 7 C 


(a) (b) 


Fig. 2. An a.c. generator with an RC circuit (a) can be 
transfarmed to (b) but in this case there is rarely much 


advantage in doing sa. 
R, R 
= > 
(b) 


(a) 


Fig. 3. An RC circuit of form (a) can be advantageously 
transfarmed to (b). 
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the capacitor and get Fig. 2(a) and draw it again as 
Fig. 3(b) where 

R, R,R, 

Ri+R, Sn RR, 

The theorem can be applied in reverse. In Fig. 4(a) 
is shown a resistance-coupled stage, which might be 
the sync separator of a television receiver. The 
required value of R, might be 10kQ and we might 
wish to operate the stage from a 20-V supply whereas 
the h.t. line might be 200 V. The natural thing to do 
is to make R, = 10 kQ and to obtain the 20-V supply 
by a potential divider R,R, as in Fig. 4(b) and this is 
necessary if decoupling as provided by C is needed. 
If it is not, we can leave off C. We can then apply 
Thévenin’s theorem to R,R, and get Fig. 4(c) and 
we can see that to keep the load on the valve at 10 kQ 
we shall have to reduce R, by the value of R. 

It now becomes obvious that there is a redundant 
resistor, for if R is made 10 kQ and V is made 20 V, 
R, can be dispensed with and the potential divider 
itself becomes the load. This is shown at (d). For 
our figures we have 


Vv e 


R: R,R, 
20 = 200 = z 
R, +R, R +R 
R. 1 1 10 


R +R 14+R/R, l0 R, 
R, = 100 k9, 
R R, = 9, R, = 11.1 kQ 


This form of circuit, in which the load and voltage- 
droppers are combined in potential-divider form is 
sometimes used in television receivers. It is a bit 
puzzling when first met but is easily unravelled with 
the aid of Thévenin’s theorem. 


and 10 = 


so 


and 


Norton’s Theorem 


One could go on quoting examples of the application 
of Thévenin’s theorem indefinitely but enough has 
been said to show its utility and the time has come to 
turn to another—Norton’s theorem. This is a very 
similar one and states that any network, containing 
any number of sources of e.m.f. is, when regarded from 
any pair of terminals, equivalent to an impedance in 
shunt with a current generator of infinite internal 
impedance; the impedance is that measured between 
those terminals with all internal sources of e.m.f. 
short-circuited and the current is the current which 
will flow between the terminals when they are short- 
circuited. 

Let us apply this to the circuit of Fig. 5(a). which is 
the same as Fig. l(a). The impedance measured at 
the terminals is 


as before, and the equivalent circuit is Fig. 5(b) where 
I is the current generator. The short-circuit current 
in (a) is E/R, and this is the value of I in (b). 
Norton’s theorem is much less used than Thévenin’s 
in this general sense, but it is very widely used in 
connection with pentode valves. The ordinary equiva- 
lent circuit of a valve is of the form of Figs. 1(b) or 
3(b) and is expressed like Fig. 6(a). By the use of 
Norton’s theorem it can be put in the form of Fig. 6fb) 
which is equally known. The resistance is the same 
in both. In (a) the short-circuit current is 
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H Uq/tg = Emas Which is the current generator of (b). 
It is only because we commonly write u/ra aS Ems 
the mutual conductance, that we do not always recog- 
nize (b) as a transformation by Norton’s theorem of (a). 


Star-Delta Theorem 


Another very useful theorem is that commonly known 
as the star-delta theorem, but also called the T-delta, 
T-4, or T-2 theorem. Any three impedances in the 


+20V +200V 


a 
(c) (a) 


Fig. 4. A valve with a load R, which requires a low h.t. 
voltage as in (a) might be used with a potential divider 
R,Ro when the supply is of high voltage. The Thévenin 
transformation is (c) and shows there is an unnecessary 
resistance and so the final circuit can be reduced to (d). 


= 


R 
(a) (b) 
Fig. 5. By Norton's theorem these two circuits are equivalent. 
Ta 
HY Img % 
(a) (b) 


Fig. 6. Norton's theorem in the case of a valve: (a) is the 
circuit commonly used to represent a triode and (b) that 
used for a pentode. 
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~N 

N 
~ 
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“= Zaln/⁄(Za* rag a) 


: L= Zialas/ (Lie t lnt Za) 

(a) Z= UsZas/(Zie + Zs Za) 
1 liz 2 

Lg i iyt 2,2,/2s 

ls Za I= Lt +22 / 

Za = 22+ 25+ 2225/2, 


(b) 
3 
Fig. 7. The star and delta networks shown here are identical 
if the impedances have the relations shown. 


star or T form of Fig. 7 (a) can be transformed into 
three different impedances in delta or 7 form as shown 
at (b) or, of course, vice versa. The relations between 
the impedances are given in the figure. If the network 
is symmetrical (i.e., Z, = Z,or Zi = Zz) the relations 
simplify considerably. 

There are many uses for this equivalence. One 
simple one is in attenuators, perhaps for a television 
aerial feeder. In such a case, the values for a star 
might be Z, = Z, = 59 © and Z, = 14.6 Q, values 
which would give 20-db attenuation for a feeder 
impedance of 72 Q. It might well happen that one 
had no suitable resistors available and the delta 
equivalent might be more convenient. From Fig. 7, 


(b) 


(c) 


(d) 


Fig. 8. Application of star-delta theorem to a bridged-T 


network (a). The star of C and R is transformed to a 
delta (b) and gives the result (c). Alternatively, the 
delta of L,r,C can be transformed to a star as in (d). 
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(a) (b) 


Fig. 9. The apbdlication of the star-delta theorem to the 
problem of Fig. 4. The star of (a) transforms to the delta 
of (b} and at once shows up the redundant resistance. 


Fig. 10. Basic 4-terminal network. 


this would call for Z, = 59 + 59 + 597/14.6 = 
358 Qand Zn = Za, = 59 + 14.6 + (59 + 14.6)/59 = 
88.2 Q. 

The star-delta theorem is often of great use theo- 
retically in simplifying things. This is especially 
the case in bridged-T networks. The circuit of 
Fig. 8(a) without the resistance R is a simple parallel 
resonant circuit which might be used as a rejector. 
The inductance L has losses which are represented 
by the series resistance r and it is tuned by the two 
capacitors C in series having the total value C/2. 
At resonance the circuit behaves as a high resistance 
of value 2L/Cr, the dynamic resistance. 

When R is added, it is possible to make it behave 
as though the dynamic resistance were infinite. 
Physically, some current passes through L and r 
and some through the T network C, R, C. By the 
adjustment of the components, the currents at the 
output can be made equal and opposite. The con- 
ditions are most easily determined by using the star- 
delta transformation, which can be applied in two 
different ways. The first is to transform the star of two 
capacitances and one resistance to a delta (b). We get 

Z = 2/jwC — 1/w*?C*R 

Zia = Zo, = Iw + 2R 
and can re-draw the circuit as Fig. 2(c). This is an 
exact equivalent of (a) but is not physically realizable 
in this form because it includes a negative resistance 
— 1/w?C*R. From this, one can write down at once 
the conditions for resonance and infinite attenuation 
as 


w*LC/2 = 1 
and r= l/W CR 
or R = L/2Cr 


The alternative way of applying the transformation 
is to turn the delta of L, r and the capacitors into a 
star as in Fig. 8(d). In this particular case, this is 
not such a good transformation as the first, because 
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the expressions for the star impedances turn out to be 
HNS complex than those for the delta impedances 
of (b). 

Wherever such alternatives for transforming a 
circuit exist, it is quite usual for one to be simpler 
than another and one naturally chooses this one. 

The star-delta theorem can be applied to the valve 
problem of Fig. 4 and, although it is not so useful 
as Thévenin’s in this instance, it does show up more 
clearly the redundancy of one of the resistors in 
Fig. 4(b). The circuit is repeated in Fig. 9(a) and 
the three resistors form a star which can be replaced 


Fig. li. 
are shown here. 
by a dotted box, provides the turns ratio and d.c. 


PRIMARY = i 
WHERE D” = RATIO =a SECONDARY TURNS 


COUPLING COEFFICIENT == 
v r 


AND k = 
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isolation but 
coupling coefficient is k = M/y/(L,L,) and the ratio 
of the primary'secondary turns is nominally n; 
actually n = +/(L,/l,). 


by a delta formation as in (b). It is at once obvious 
that one resistance R}, comes straight across the h.t. 
supply and performs no useful function. We can 
remove it, therefore, which is the same as making it 
infinite and the equations of Fig. 7 show that when 
Z, iS infinite Z, is zero. In Fig. 9(a), R, is the Z, 
component and becomes zero. We end up then with 
the simple potential divider. 

In this instance, the star-delta theorem is less 
useful than Thévenin’s because it does not include 
the supply voltage and so does not permit us to calcu- 
late component values for particular conditions. 


Equivalent Circuit 
Theorem 


There is a theorem 
which states that any 
two circuits are equiva- 
lent if their onen- and 
short-cii cuit im edances 
are the same. It applies 
to four-terminal net- 
works, shown diagram- 
matically in Fig. 10. 
The open-circuit im- 
fedances are the im- 
pedances between 1 and 
2 when 3 and 4 are open 
and between 3 and 4 
when 1 and 2 are open. 
The short-circuit im- 
pedances are the im- 
pedances between 1 and 
2 when 3 and 4 are 
shorted and between 3 
and 4 when 1 and 2 are 
shorted. By the appli- 
cation of this theorem it 
is possible to prove a 
whole series of equiva- 
lent circuits for the 
transformer, some of 
which are of great 
utility. No less than 
ten such equivalents are 
shown in Fig. 11. 

These circuits are all 
exact equivalents and 
the basic arrangement is 
shown in Fig. ll(a), a 
primary coil L, and a 
secondary coil L, having 
mutual inductance M 
between them. In the 
equivalents, the trans- 
former shown in a 
dotted box is an ideal 
one which serves to 
preserve the d.c. isola- 
tion and to provide a 
voltage transformation 
ratio. It has no other 


Ls (1-4) Ls (I-«) 


Ten equivalent circuits for a transformer 
The ideal transformer, surrounded 


has no other characteristics. The 
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this is shown at (b). 


Ly (1-K’) Fig. 
a valve is transformer-coupled to a load Ry, and the equivalent of 


12. Application of transformer equivalent circuit. At (a) 


The transformer part of this can then be 


changed to give the form shown at (c) and. in turn, this reduces to 


(9) (d). 
simplified to (e) and (fì. 


For low and high frequencies respectively this can be further 
When r„ is small, as with a triode, 


(g) is a more useful farm than (f). 


characteristics. The other inductances represent the 
other characteristics of the real transformer. In these 
equivalents k is the coupling efficient of the real 


transformer and equals M/\" Lek. pl, while n is WL, IL, IE. 
and is usually the turns ratio of the real transformer., 


The true definition is ,/L,/L,, however, and there are 
cases where the two are not quite the same. 

Some writers make great use of the symmetrical 
forms of circuit (c) and (d) but the others are often 
simpler and, in particular, (f) is a very convenient one. 

These circuits are of considerable help when one 
wishes to determine transformer characteristics by 
measurement. From Fig. 5(f), for instance, it is 
obvious that if one measures inductance at the second- 
ary terminals one measures L, with the primary 
open and L, (1 — k?) with the primary shorted, and 
from the two k can be determined. From Fig. 5(e) 
similar measurements on the primary give L, and 
L, (1 — k?), from which k can again be determined. 
Then, knowing L, and L, 2 can be found. 

One great use of these equivalent circuits is the way 
in which they make important factors almost obvious 
instead of being determinable only after a lengthy 
calculation. For example, suppose a valve is coupled 
to a load resistor R, as in Fig. 12(a). We replace the 
valve by its Norton equivalent circuit, and the 
equivalent circuit becomes (b). We now use the 
transformer equivalent of Fig. 11(e) and get (c) and 
then transfer the load R,, from the secondary to the 
primary of the ideal transformer where it takes the 
value k*2?R,, as in (d). 

It is at once obvious that k®L, will rob k?n?’R, of 
current, for it comes in shunt with it, while L, (1 — k?) 
will cause a voltage drop, since it comes in series. 
In practice, in a.f. applications k? is very nearly 
unity and L,(1l — k") is consequently very small 
compared with k*L,. Because of this, the former has a 
negligible effect at "low frequencies ‘and the latter is 
negligible at high frequencies. 

The circuit can thus be further simplified to the 
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equivalents (e) and (f) of Fig. 12, which are valid 
respectively for low and high frequencies only. 
If r, is large compared with °R,, it can usually be 
neglected. If it is not large, the Thévenin equivalent 
is better than the Norton at high frequencies and (f) 
can be changed to (g). 

It is plain from (e) that the frequency response at 
low frequencies depends only on the relation of 
L, to the value of r, and n*R,, in parallel and that at 
the lowest frequency f (= w/27) we must have wL, 
large enough compared with this resistance for it to 
shunt it negligibly. It is equally clear from (g) that 
the leakage reactance at the highest frequency must 
be small compared with r, + n?Rı; if it is not, it will 
reduce the current. 

If the lowest and highest frequencies are fixed, 
L, must be fixed by low-frequency requirements 
and Ly (1 — k?) by high frequency, which means 
that k is fixed by the high-frequency needs. More 
strictly, & is fixed by the bandwidth required. 

The use of the transformations brings out the 
important factors very simply and clearly without 
the use of appreciable mathematics. From (e) and (g) 
it is easily possible to write simple equations expres- 
sing the performance from which numerical values 
can be obtained. 
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LETTERS TO 


THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


Output Stage Performance 


IN a description of the Osram 912 amplifier given in the 
September issue (page 430), it is stated that the output 
circuit is a compromise between pentode and triode 
operation as far as efficiency and harmonic distortion are 
concerned. 

The object of employing the “ultra-linear” circuit in 
the Osram 912 is to provide virtually the same efficiency 
and power as pentode-connected valves, but a distortion 
lower than that of either pentodes or triodes at their 
respective full outputs. 

Some data relevant to the Osram N709 valves specified 
for this circuit are as follows: 


“ Ultra- 
Pentode linear” Triode 
Anode input, per pair .... 33.4 31.5 25.2 watts 
Output power .......... 15 14 6.5 watts 
Distortion, full output .. 3 1.5 2 per cent 
Distortion 6.5 watts approx. 1.5 0.25  2percent 


Output impedance ...... 38,000 9,000 4,000 ohms 
Grid-to-grid input voltage 14 18 18 (r.m.s.) 

The accompanying curves enable a comparison to be 
made at other power levels. These results are for the 
output stage alone, without external feedback. 


ANODE Bias 

SUPFLY VOLTAGE RESISTORS 
Ts RENTODE = 6 jeneae e BIOS 220 
2. TRIODE ....... ONS eaei oe SONU 
3 “ULTRA -UINEAR”.... Ee Sree as 2700. 


DISTORTION ( PER CENT) 


WATTS OUTPUT 


Other valves, such as the KT66, also work well in the 
circuit. 
The output transformer is connected to the anodes and 
screens and not to the cathodes as stated. 
GRAHAM WOODVILLE. 
The M.O. Valve Co., Ltd. 


“ Inexpensive 10-Watt Amplifier” 


WITH reference to the second part of E. F. Good's letter 
in your October issue concerning “the obstinate refusal 
to adopt the tertiary feedback-winding system” as used 
in P. J. Baxendall’s amplifier, I would suggest the reason 
why this ampifier did not become as famous as others 
such as the Williamson is not connected in any way 
with the method of obtaining feedback, but because of 
the use of beam-tetrodes in the output stage. 

With the tetrode output and about 40 db negative feed- 
back the Baxendall amplifier has roughly the same dis- 
tortion as triode output types, such as the Williamson, 
on a resistive load. 

With a variable impedance device such as a loud- 
speaker, the load presented to the output valves rises to 
a high value at the high audio frequencies, and also 
at the bass resonant frequency. With a triode-output 
stage and to a lesser extent with the triode- 
tetrode connected type, any increase in load above the 
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nominal causes a reduction in distortion; but with the 
tetrode or pentode a violent increase in third harmonic 
results. Negative feedback only reduces distortion by a 
given factor (x 100 for 40 db) and does not eliminate 
the cause. 

Mr. Baxendall states that when his amplifier was tested 
on a loudspeaker load, “a several times increase in dis- 
tortion of the output voltage occurred due to the non- 
linearity distortion in the current drawn by the loud- 
speaker” (W.W., Jan., °48). I am not so sure that all 
the blame for this can be attributed to the speaker. 

I will admit that the RC network across the primary 
of the output transformer in the Baxendall amplifier 
keeps the load reasonably constant with increase of fre- 
quency, but this does not alter the situation at the Lf. 
end. I am also surprised that the new Mullard amplifier 
circuit contains no such load correctors. 

From the above reasoning it seems that to get equiva- 
lent performance to a triode from a tetrode or pentode 
output stage on loudspeaker load, considerably more feed- 
back is required than is apparently necessary from com- 
parative tests on resistive loads. This, of course, is not 
practicable with a single-loop feedback circuit. A 
multiple-loop feedback arrangement, including one loop 
in the output stage, by triode-tetrode connection, seems 
to be the best answer to the problems of size, weight, 
and heat developed. 

A further advantage of the multiple feedback loop 
system is that those unpleasant peaks outside the audio 
band can be avoided. The rise in response below 10c/s 
with the Williamson circuit is the main reason why the 
complication of an additional mains transformer and 
smoothing system is necessary for the h.t. supply to 


auxiliary apparatus. 
Aldeburgh, Suffolk. JOHN BRIGHTON. 


“Why Lines ?” 


AS one who has long been interested in Lissajous 
scanning and who recently has spent considerable time 
observing television pictures produced in this way, you 
may imagine my surprise at seeing this article in your 
August issue. Why lines, indeed? 

As I read further through the author’s list of supposed 
advantages, and the Editor’s list of probable difficulties, 
I noted that he, too (as I) had failed to anticipate a 
major objection to the scheme. Here is a short account 
of the work which brought this to light. 

The possibility of producing television signals with 
essentially no geometrical distortion is very attractive for 
various industrial applications. The simplicity of the 
equipment (which appealed so much to Mr. Hughes) had 
made the idea appear very promising. Hence we con- 
structed four sine-wave amplifiers to drive the horizontal 
and vertical deflection coils of a flying-spot scanner and 
monitor kinescope and used separate audio oscillators, set 
at approximately 11,350c/s and 15,250c/s. It at once 
became evident that the phasing was very critical, in 
order to avoid a double image due to mis-register between 
the forward and reverse scans. It also turned out that 
the frequencies must be held very nearly correct to pre- 
vent the pattern from degenerating into a lower-order 
coarse pattern or, worse still, a very badly flickering one, 
if reasonable brightness were used. We then built a 
synchronizing generator to produce locked signals, and 
while this never did work perfectly, we were neverthcless 
convinced that no insuperable obstacles stood in the way 
of a satisfactory solution of the scanning problem. 

All observers remarked favourably on the geometry of 
the picture and noted with genuine surprise the fact that 
there was no need to make any brightness correction due 
to non-linear scanning. Even on a blank raster (no video 
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signal) the pattern appeared uniformly bright except at 
the very edge, and when a picture was present even this 
effect was practically invisible. 

You might reasonably ask, in view of the above favour- 
able results, what is wrong with the system? It is this: 
Each point in the picture is scanned twice. At the centre, 
for example, the first scansion occurs as the beam is 
moving down to the right and the second as the beam 
moves up to the right. Nearby points may be scanned 
to the left. Now if the picture detail at this point happens 
to be a straight narrow line, these segments reproduced 
by the first scansion are shifted slightly down to the 
right, and alternate segments reproduced by the second 
scansion are shifted up to the right, due to the finite 
bandwidth of the system. The line is reproduced as a 
zig-zag, and the entire scheme is sh.fted :n:o uselessness. 
This effect is most noticeable on a test chart, such as 
the RMA Resolution Chart, 1946. On low-derail subjects 
such as close-up portraits, the effect is not serious and 
merely gives a “soft” rendering. 

In passing, it is worth noting that sinusoidal scanning, 
rather than being entirely novel. was analyzed in the 
report of the first N.T.S.C., “Television Standards and 
Practice,” McGraw Hill, 1943, p. 33. and was rejected at 
that time for reasons similar to the Editor’s list of prob- 
able difficulties. 

W. F. SCHREIBER. 

Technicolor Motion Picture Corp., 

Hollywood, U.S.A. 


“ Filters Without Fears” 


I HAVE read with great interest the article by Thomas 
Roddam in your September issue, in which the application 
of Chebyshev polynomials to filter theory is clearly and 
explicitly given. The purpose of my letter is to point out 
that the above spelling of this distinguished mathe- 
matician’s name has nothing to do either with the “ post- 
revolutionary alphabet” or with “foreign politics.” A 
slight acquaintance with the Cyrillic alphabet will show 
that only minor changes were made at the time of the 
revolution, none affecting the name in question, and all 
made with the laudable object of removing redundant 
letters. Transliteration from non-Roman alphabets is 
always a matter of some difficulty and should aim at 
rendering, letter by letter, words printed in one alphabet 
into another. It is desirable in this process to obtain a 
result which will also enable the reader of the transliterated 
material to pronounce it as nearly as possible in the 
original way. It is unfortunate that many of the Russian 
proper names with which we are familiar came into 
Western literature via German transliteration, Tchebycheff 
being a case in point. Librarians and linguists in English- 
speaking countries have devised consistent systems of 
transliteration based upon English phonetics and conform- 
ing to the above criteria. These are widely used—as 
reference to Science Abstracts will confirm—and the 
spelling Chebyshev is the recognized English translitera- 
tion, which should be universally used in place of the 
German monstrosity given by Mr. Roddam. 

The further point that the polynomials are denoted by 
T, (a) is irrelevant. After all, the Bessel functions are 
J(x) and Y(x), in no way suggesting their discoverer; and 
the elliptic functions have a notation far removed from 
the names of Jacobi or Weierstrass. 

Glasgow University. B. HAGUE. 


Television Interference 


G. O. THACKER’S letter in the October issue of the 
Wireless World concerning the radiation of interference 
from television receivers raises a further point. 

If it were possible to comply with Condition 4 of the 
broadcast television licence, which states that “the 
apparatus shall be so maintained and used that it does 
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not cause interference . . .” the television pirate detector 
vans described and depicted on p. 476 of the same issue 
wouid need to be rather more complicated and probably 
less effective. 

I wonder if this is why the G.P.O. has limited powers 
in preventing television generated interference? 

Further, it would seem ironical that, as the law stands at 
the moment, following the detection of a pirate television 
receiver by the existing means, a summons could be issued 
on two counts (a) the use of a television receiver without 
a licence, and (b) failing to comply with Condition No. 4 
governing the use of a television receiver. 

Stoke-on-Trent, Staffs. G. E. KING. 


* Neon Timers” 


WITH reference to the circuit in Fig. 3 of the article 
by B. T. Gilling (your September issue, p. 460), this 
could be made much simpler and still perform the same 


RESET 
TIME O> FOCUS 
Circuit of the simplified photo- 
graphic timer. The key on the 
left could be used in place of S, 
1342 and So and would be connected to 


the numbered points 01 the circuit. 


functions by using the arrangement shown in the accom- 
pany.ng diagram. 

Resistor R, would depend on the resistance of relay A, 
and is adjusted to allow a current greater than its holding 
current to flow to hold the relay after C, has discharged. 
The resistance of the relay is not critical. The voltage 
regulator has been dispensed with as any inaccuracies 
in the time lag would be due to the firing potential of the 
7475 tube and the c.r. time constant of C,R,. Also, I do 
not think the mains supply voltage varies sufficiently to 
justify its use for the order of accuracy needed for photo- 
graphic purposes. 

The operation is as follows. When S, is thrown to 
the TIME position, C, charges via R, until the 7475 tube 
fires, when the relay operates and locks via S., A.. the 
relay coil, A, and R,. On throwing S, to the RESET 
position, the relay releases and C, discharges via R.. ‘S, 
is used leaving S, in the RESET position for focusing 
without timing. S. could be a change-over togg!e switch 
and S, a make-break switch, or a single-lever key could 


be used. 
Norwich. J. R. BARNARD. 
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Flywheel Synchronizing 


2.—Principles of Automatic Frequency Control 


By W. T. 


- 


R practice, flywheel synchronizing is normally ob- 
tained through the use of an automatic frequency con- 
trol (a.f.c.) system. In this, the sync pulses are 
compared in a phase discriminator with a locally- 
generated voltage which is usually obtained from the 
line timebase. As a result of the comparison, an error 
signal is developed which depends upon any difference 
of frequency or phase between the sync and the local 
waveforms. This error signal is passed through a 
filter, which provides the flywheel effect, and is then 
applied to the timebase as a control voltage which 
operates to bring any frequency error to zero. 

The system is not, however, the same as the one 
which is used to control the frequency of the local 
oscillator of some superheterodyne receivers, in spite 
of the fact that that is also called an automatic fre- 
quency control system. In that, a control voltage is 
developed which depends upon the difference of the 
frequency generated from its proper value and the 
circuit cannot reduce an error to zero, for some error 
must exist for there to be a control voltage at all. This 
kind of circuit acts only to reduce the magnitude of an 
error but it cannot bring it to zero. 

In the case of a timebase, it is essential that the 
frequency be exactly that of the sync pulse recurrence. 
The frequency error must be zero. Frequency and phase 
change together and it is not possible for one to change 
without the other changing also. It is, however, 
possible to have two frequencies which are exactly the 
same but which have any desired constant-phase rela- 
tion. It is the relative phase of the local waveform 
and the sync pulses which is used, therefore, in order 
to develop a control voltage. Because of this, the 
system is sometimes known as one of automatic phase 
control, although it is not phase which is controlled, it 
is phase which is the controlling quantity. 

In general form, all a.f.c. systems can be represented 
by the block diagram of Fig. 1, but sometimes an 
amplifier is included between the low-pass filter and 
the timebase. It can be seen from this that the circuit 
includes a closed loop, for the output of the phase 
detector depends on both its inputs and one of them 
is derived from the timebase which is under the con- 
trol of the output via the low-pass filter. It is, there- 
fore, a feedback system and, as in all such systems, 
the problem of obtaining stability is important. 

There are many forms of a.f.c. circuit and it is not 
practicable to discuss all of them here. So far as 
possible the discussion will be in general terms and 
we shall endeavour to find the most suitable type 
before coming to the particular. 

For correct synchronism, the start of flyback in the 
timebase must occur nearly in coincidence with the 
leading edge of the sync pulse. It need not coincide 
exactly but, in general, it must not occur more than 
l ssec earlier nor more than 4."sec later. Any differ- 
ence greater than this is likely to result in a noticeable 
displacement of the picture on the raster and, possibly, 
to fold over or cut off. The total difference of timing 
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can thus vary over a range of about 5 sec at most. 
When the two frequencies are the same, the phase 
detector produces an output which is dependent on 
the relative timing (that is, the relative phase) of two 
Particular parts of the waveforms. This is illustrated 
in Fig. 2, in which the sync pulse waveform is shown 
at (a) and the saw-tooth wave of the timebase in (b), 
(c) and (d). In (b) the relative timing, or phase, is 
such that the start of flyback coincides with the lead- 
ing edge of the sync pulse, which is the normal con- 
dition with direct locking. In (c) the flyback is shown 
starting about 1 “sec earlier and in (d) about 4 usec 
later, 

Let us now consider a timebase which has no syn- 
chronizing system at all, but a manual hold control 
which is capable of very fine adjustment. As this 
control is turned, slowly, the frequency of the time- 
base comes nearer and nearer to the correct value and 
at length equals it. The timebase is then in syn- 
chronism with the signal and the frequency error is 
zero. 

The saw-tooth and the sync signals are not neces- 
sarily in their right relative phase, however, and the 
sync pulses may well appear somewhere remote from 
the flybacks. The picture will then appear divided into 
two parts separated by a vertical black bar which 
corresponds to the blacker than black of the sync 
pulses and the black of the back and front porches. 
What should be the left-hand part of the picture wili 
appear to the right of the bar and what should be 
the right-hand part will be on the left. The picture 
will be quite coherent, however. 


SYNC 
SEPARATOR 


PHASE LOW-PASS 


kd 
DETECTOR n FILTER 2 TIMEBASE 


Fig. |. Basic form of an a.f.c. system for flywheel sync. 


Fig. 2 Sync pulses are shown at (a) with o saw-tooth in 


correct phase relation at (b). The limits of permissible 
phase error are indicated in (c) and (d). 


557 


WWW.americanradiohistorv.com 


To obtain the correct picture it is necessary to 
bring the sync pulses and flybacks into approximate 
phase coincidence, as in Fig. 2. In order to do this, 
the timebase frequency must be slightly altered by 
the hold control and then brought back again to its 
correct value by returning the control to its previous 
setting. Synchronism is then established again but 
with a different phase condition. 

The attainment of the correct frequency demands 
the provision, by the hold control, of a certain steady 
voltage, the precise value of which depends on many 
factors. such as supply voltage, temperature, stability 
of components, etc. If any of these change the 
“steady” voltage must change in a compensating 
manner. 

Correct phasing can be secured only by a momen- 
tary change of frequency. If the black bar occurs in 
the centre of the picture, for instance, it is theoreti- 
cally possible to bring it to its proper place at the edge 
by making one individual scanning line of one-half 
its normal duration. The change of “frequency ” can 
occur and be over all in less than one line, which 
implies a momentary change to double the normal 
value. Alternatively, the change can be minute and 
persist for many lines, so that the black bar gradually 
creeps to the edge. 

In practice it is not easy to observe these effects, 
but they can be seen if the timebase is a very stable 
one and the hold control permits sufficiently fine 
adjustment to be made. 

An a.f.c. system performs the equivalent action to 
adjusting a manual control by providing automatically 
the voltage which would otherwise be provided by the 
manual control. When there is no freauency error, 
a voltage is developed by the discriminator which 
has a constant value depending only on the phase 
difference between the sync pulses and the saw-tooth 
waveforms. The system then settles down in synchro- 
nism, but with a phase error which depends upon 
the voltage needed by the timebase for it to run at the 
correct frequency. If anything changes to make 
the timebase need a different voltage, the relative phase 
must change so that this new voltage can be pro- 
vided. While the change is actually occurring there 
is, of course, a change of frequency also. 


Noise Reduction 


It is necessary that synchronism should be obtain- 
able only when the flyback is in approximate coinci- 
dence with a sync pulse and that the range of possible 
phase errors should be small. This is easily arranged 
by using the sync pulses on the one hand and a wave- 
form derived from the flyback on the other as the 
signals on the phase discriminator. for a steady output 
can then be obtained only when at least some parts 
of them occur together. 

If the manual hold control is adjusted while the 
a.f.c. system is in operation it is found that the visible 
picture moves as a whole sideways on the raster by a 
small amount. This is a characteristic of all a.f.c. 
systems and results from the change of phase needed 
to maintain the frequency at its correct value. 

At this stage it will probably not be at all evident 
how an a.f.c. system reduces the effects of noise and 
interference. It does so in reality in substantially the 
same way as with the tuned-circuit system of Part 1. 
The sync pulses, together with the noise and interfer- 
ence, are mixed in some way with the local waveform 
in the phase discriminator and the output is usually 
some form of pulse having some characteristic de- 
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He cate 


Sync and gating 


Fig. 3. Simple form of phase detector. 
pulses are applied to the control and screen grids of a 
pentode. 


pendent on the relative phase of the signals, but it is 
also accompanied by noise and interference. The 
control voltage for the timebase is the mean value of 
the discriminator output and it is virtually d.c. It is 
the filter which changes the pulse output to d.c. and 
it does this by smoothing the wave. On a frequency 
basis it attenuates all the varying components to leave 
the d.c. and, in doing so, it naturally removes the noise 
and interference. 

An analogy is helpful here. In a sound broadcast 
receiver a heterodyne whistle results if two stations 
are too near together in frequency. This whistle can 
be eliminated by making the r.f. circuits so selective 
that one r.f. carrier is sufficiently attenuated relative 
to the other, or it can be removed by using an a.f. 
filter after the detector. The first is analogous to the 
tuned-circuit flywheel system described in Part 1 and 
the second to the a.f.c. type of flywheel circuit. Both 
operate by frequency selectivity, but in different 
places. It is much easier to obtain the necessary 
selectivity in an a.f.c. system, however, and a simple 
RC network suffices. 

There are a great many different a.f.c. circuits and 
the differences are chiefly in the form of the phase 
discriminator. The two most important divisions are 
between balanced and unbalanced discriminators; 
within these, most of the different kinds fall into the 
unbalanced category but the balanced type is prob- 
ably the more widely used. 

It will appear later that the balanced discriminator 
has important advantages over the unbalanced and we 
shall deal mainly with this kind. It is not. however, 
the simplest to understand and it is helpful first to 
consider a particular form of unbalanced circuit. 

The basic circuit of this is shown in Fig. 3. The 
sync pulses are applied to the control grid of a pen- 
tode; they are not differentiated and so the pulses are 
substantially rectangular. The pulses are negative- 
going and the cathode current is cut off whenever a 
pulse is present, but at all other times the grid is at 
about cathode potential. 

The timebase waveform comprises positive-going 
pulses which are preferably, but not essentially, of 
rectangular form. This gating-pulse waveform is 
applied to the suppressor grid of the pentode which 
is so biased that anode current is cut off except when 
a pulse exists on the suppressor. 
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Fig. 4. 
the gating pulses at (b). 
the pulse width depends on the overlap of (a) and (b). 


Fig. 5. The phase detector of Fig. 3. is shown here connected to a blocking 


oscillator to control it. 


If sync pulses are absent, the valve passes anode 
current for the duration of every gating pulse and a 
mean voltage drop appears across R corresponding 
to the mean current through it. When sync pulses 
are present and overlap the gating pulses anode 
current is cut off during the sync pulses and so current 
flows only during that part of a gating pulse which 
is not overlapped by a sync pulse. Since the pulses 
are all of constant amplitude the magnitude of the 
anode current is always the same whenever it flows. 
The time for which it flows, however, depends on the 
overlap of the pulses and therefore, also, the quantity 
of electricity passed by the valve and carried into C. 
The resulting mean voltage developed across RC, 
which forms the output voltage, therefore, depends 
upon the degree of overlap of the pulses; that is, upon 
the relative phase of the sync and time-base wave- 
forms. 


Phase Discriminator Operation 


One condition of operation is shown in Fig. 4. The 
sync pulses are shown in (a) with some of the frame 
pulses as well as the line. The gate-pulse waveform 
is shown at (b); it is generated by the timebase and 
is here rectangular and the pulses are assumed to 
have a duration of 4 “sec, compared with the 10 “sec 
of the line sync pulses. The phase relation shown is 
with the gate pulses centred on the leading edges of 
the line sync pulses. 
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Waveforms for the circuit of Fig. 3. are shown here. The sync pulses are at (a) and 
The anode-current waveform of the phase detector is shown at (c); 


The anode current wave- 
form 1s shown at (c) and 
comprises pulses of 2-sec 
duration. Current flows for 
the first 2 “sec of the gate 
pulse because the sync 
pulse has not then started; 
the control grid is at about 
cathode potential and the 
current starts when the 
gate pulse brings the sup- 
pressor grid to cathode 
potential. No current flows 
for the last 2 usec of the 
gating pulse for, after the 
first 2 usec, the sync pulse 
comes along and cuts off 
the current. 

No change of current 
waveform occurs during 
the frame-pulse period, for 
the gating is accomplished 
on the leading edges of the 
pulses and these recur 
regularly during the frame- 
pulse period. The half- 
line pulses have no effect 
because there is no gate 
pulse when they occur. 
Generally, noise or inter- 
ference can have no effect 
at all except when it 
occurs during the time for 
which the gate pulse exists. 
This alone can result in a 
considerable reduction in 

the frequency with which 
(tm noise and interference can 
JUUL affect the synchronizing, 
although it does not alter 
the magnitude of its effect when it actually does occur. 

If a phase change occurs between the sync pulses 
and the gating waveform, the effect is of a relative 
displacement of (a) and (b) in Fig. 3. If (b) is moved 
to the left, for instance, the pulse overlap is reduced 
and the current pulses are longer. If it is moved te 
the right, the overlap is greater and the current pulses 
are shorter. The maximum permissible movement 
is the width of the gating pulse—4 usec in this 
instance. It can move to 2»sec later than the posi- 
tion shown, when anode current is just cut off com- 
pletely, or to 2 sec earlier when the anode current 
flows for twice the time shown in (c) and so has twice 
the mean value. 

The resistor R in Fig. 3 might have a value of 
100k2 and the peak anode of this valve might be 
5mA. The mean voltage across R for 100-usec line 
period would be 500 x 2/100 = 10 V for the mean con- 
dition and would vary from 0 to 20V as the phase 
varied from 2 usec late to 2 usec early. 

If the timebase is normally running so that condition 
(c) is obtained and some change occurs, so that the 
gate pulses start arriving later, it means that the 
interval between them is increasing and the timebase 
is tending to run at a lower frequency. The resulting 
decrease of voltage across R, which is a rise of anode 
potential with respect to the positive h.t line, must be 
applied to the timebase so as to increase its frequency. 

One way of doing this is to return the charging 
resistor of the timebase to the anode of the valve in 
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Fig. 3. The increase of voltage then increases the 
charging current and the capacitor of this circuit 
charges more rapidly, This means, of course, that 
the frequency of the timebase tends to rise. 

If the initial charge is the other way round, every- 
thing happens inversely. 

The interconnection of the circuit of Fig. 3 with a 
blocking oscillator saw-tooth generator is shown in 
Fig. 5, in which R is the charging resistor and would 
normally be in part variable as a manual hold control. 
The circuit is not a very practical one for it is diffi- 
cult to generate a suitable gating pulse. 

Normally with direct locking the flyback is initiated 
by the leading edge of the sync pulse and may start 
almost immediately or after a small delay. The pic- 
ture ceases 0.5-1 msec before the leading edge. It is 
usually impracticable to make the leading edge of the 
gate pulse occur prior to the start of flyback and it 
is not easy to make it even coincide with it. The 
easy thing is usually for it to occur several micro- 
seconds after the start of the flyback. 

When the leading edge of the sync pulse is gated 
and the start of the gating pulse coincides with the 
start of the flyback, then the flyback must start earlier 
than the sync pulse by up to the duration of the gating 
pulse. In the example quoted, flyback must start from 
0 to 4 usec before the sync pulse. As a result, from 
3-3.5 psec of the right-hand side of the visible part 
of the picture may be cut off or folded over. This 
can be avoided only by narrowing the gating pulse 
and it should not exceed 1 “sec in duration and, pre- 
ferably, be still less. The output of the phase detector 
is proportionally reduced and will quite likely not be 
enough for adequate control. 

It would, of course, be possible to obtain the same 
result by delaying the sync pulses and this would be 
preferable if it could be done easily enough. At 
present, however, it seems to be economically 
impracticable. 

Another difficulty arises over the generation of a 
l-ysec undelayed pulse by the timebase. The gating 
waveform is usually taken from the output stage of 
the timebase, for a large voltage exists there and it is 
buffered from the saw-tooth generator by the output 
stage. The pulse has considerable delay over the start 
of the flyback, however. If a voltage from the saw- 
tooth oscillator itself is used, there is a grave risk of 
the oscillator being triggered by the pulses in the 
phase detector, for the smoothing by RC of Fig. 2 is 
often far from perfect and appreciable amplitude of 
pulse does exist here. The circuit would then merely 
degenerate to an expensive and unsatisfactory way of 
obtaining direct locking. Because of these practical 
difficulties the circuit is not much used. 


Effect of Noise 


It will be remembered from Part 1 that the effect 
of noise and interference is partially or completely 
to fill a syne pulse or, by cancelling the signal just 
prior to a sync pulse, to make the pulse in effect start 
earlier than it should do. In the gating circuit the 
effect is, therefore, to make the anode current pulses 
somewhat variable in width. Noise and interference 
do affect the mean output voltage and hence the 
operation of the time base, but not to the same degree. 
Because of the integrating effect of CR, Fig. 2, any 
effect is very slow and spread over many scanning 
lines. The effect can be, in fact, no more than a slow 
and small sideways movement of the picture as a 
whole. If the time constant is smaller, so that the 
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integration is over a period corresponding to a dozen 
lines or so only, then there may be a displacement of 
these lines relative to the others, but it is not an 
abrupt and erratic displacement like that which occurs 
with direct locking. It is a gradual displacement and 
the visible effect may be more than the appearance 
of a slight bend in vertical lines. 

If, on the average, the effect of interference is to 
cause sync pulses to be as much early as they are 
late, then because CR gives an averaging effect, the 
effect of the interference is zero. In practice this is 
not likely to occur, but some reduction in its effects 
may well occur because of the two different ways 
in which noise and interference can affect the pulses. 

(To be concluded) 


Headquarters for Scottish Electronics 


ON October 11 the Duke of Edinburgh opened a new 
laboratory building adjacent to the Ferranti works at 
Crewe Toll, Edinburgh. It has been built by the Govern- 
ment, and as well as housing Ferranti’s own research staff 
it will provide a centre for the Scottish Council scheme 
of developing the electronics industry in Scotland. As 
reported in our February, 1952, issue, this scheme is based 
on the fact that the Scottish Council have induced the 
Government to place a fair share of research contracts in 
Scotland, from which firms will be able to build up their 
technical knowledge and facilities. Once the firms have 
established themselves with this kind of work they will 
be in a position to go into the commercial applications of 
electronics, 

Ferranti’s are acting as a “ parent” organization for the 
scheme and their main function is to accept large design 
contracts from the Government and sub-divide them 
amongst the firms participating. They also provide tech- 
nical liaison in the progress of these contracts and assist 
the participating firms with administrative matters. 

The importance of the new laboratory block to the 
scheme is that it will provide a place where engineers 
from these firms can work alongside Ferranti engineers and 
so gain experience of electronic techniques which they 
would not otherwise obtain. The scheme is, in fact, 
mainly intended for existing firms who wish to establish 
their own electronics departments. One engineering firm, 
for example, which started by appointing one man to work 
in the Ferranti laboratories, now has a team of about 30, 
including six graduates, at work in its own factory. 


Sunspot Minimum 


SUNSPOT activity has, on the average, been decreasing 
since the maximum in May, 1947, and by the beginning 
of this year had reached a very low level. 

Although it is not possible to predict future sunspot 
activity with any certainty it had been generally expected 
that it would reach a minimum value sometime during 
1954. According to information received from the Zurich 
Observatory the activity is now increasing again, and it is 
thought probable that the minimum occurred in June. It 
is too early yet to be certain about this, and it is also 
improbable that sunspot activity will increase sufficiently 
to have any very significant effect upon the usable radio 
frequencies for several months to come. 

The significance of sunspot activity to radio men is, of 
course, that it is one of the observable phenomena indica- 
tive of the general solar activitv, upon which depends the 
degree of ionization of the reflecting layers of the iono- 
sphere. When the solar activity is high the ionization of 
the layers is greatest, and the higher frequencies become 
usable for long-distance communication, when solar 
activity is low the m.u.fs. are lower, T. W.B. 
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Filters Without Fears 


3.-—Some Practical Design Calculations 


By THOMAS RODDAM 


R the two previous parts of this article which 
appeared in the August and September issues, some 
attempt has been made to show how low-pass filter 
networks can be designed from first principles. 
The first article, which contained two stupid slips at the 
beginning, was intended to lay a foundation for its 
successors and in this article the idea of the Butter- 
worth, maximal flatness, response was introduced. 
The second article dealt with the more complicated 
Tchebycheff response, the closest approximation type of 
characteristic. The Wireless World ‘‘ standard reader,” 
who serves much the same purpose as the canary in 
the coal mine or the leech in the jam jar, has been 
heard muttering that all this mathematics would 
never have done for The Signal. Can I introduce 
a new non-symbolic algebra, to serve as a counterpart 
to that study now so popular among electronic 
engineers, symbolic logic? Dare I press on with the 
mathematics and tell those of you who find it too 
heavy going that I can do “‘ nothing but sympathize?” 

Let us at least see where we have reached. The basic 
circuit which we are considering is made up of a 
generator of impedance R, and a load, R}. Across the 
load there appears a voltage V, produced by the 
generator voltage V,. Quite obviously, 

(ViVa) = (Ry + R2)/Re 
(So obviously indeed that I wrote it incorrectly in 
Part I). 

This is the scene before we put in the filter, which 
consists of a chain of shunt capacitances and series 
inductances making a total of n reactive elements. 
which we call an nth order filter. For this filter we find 
a new expression (V,/V,) = some expression con- 
taining the frequency. The insertion loss of the filter 
is defined as 

20 log (V,/V2) — 20 log (V,/V,)’ decibels. 

If we were not being too strict about the exact meaning 
of the decibel, we could say that this meant simply 
the loss from generator to load with filter minus the 
corresponding loss without filter. Just at this time, 
however, the definition of the decibel is under scrutiny, 
so we must be careful with our words. For algebraic 
convenience, we can rewrite the expression above as 

20 log [(V./V2)/(V,/V2)'] (In Part I, Pm afraid, 
the prime was in the wrong place). 

Now the expression (V,/V.)/(V,/V2)’, which we call 
N for short, is a complex quantity which contains 
terms in j, J^, and so on. Of course 7? = — l and 
p> =j.js* = — j but after getting rid of the j*’s we 
finish up with N = A + jB, where A and B are 
expressions containing w. The physical meaning of 
this is that N contains information about both the 
insertion loss and the insertion phase shift, and it is 
all mixed up together. We want to know the insertion 
loss, so we take [N| Z 9 = yA? + B? arc tan B/A and 
the insertion loss is 20 log |N| = 10 log |N|? = 10 log 
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(A? + B®), If for any reason we want to work with the 
insertion phase shift, we have tan 0 = B'A. 

For the second-order filter we derived the two 
equations 

Vi Va = (Ri + R/R + fo(CR, + LR) —w’LC 

(V,'V.)’ = (R, + R)R, 
and dividing one by the other, 

N = Peele Ry pR +R:)+ L/(R, +R,)] 

CRR, JE R,) 

Therefore |N|? = ae + a -L Bw, where the 
actual expressions for x and $ were given in Part I. 
By putting x = 0, the expression for |N]? is simplified 
to 1 + wt, which is what we call a Butterworth 
response. The equation « = 0 fixes a relationship 
between the inductance L and the capacitance C, and 
this relationship was given at the beginning of page 
369 (August issue). It depends on the ratio of the two 
resistances R, and R, and some special cases were 
considered. 

It is fairly certain that x = 0 leads to the simplest 
solution, but is it the best? Bitter experience suggests 
that because it is the simplest it will not be the best. 
A more complicated solution is obtained by using the 
Tchebycheff polynomials, which are expressions 
giving a response oscillating between limits in the pass 
band, and offering us a choice of those limits. ln 
Part II I used the limits of --0.625 db mainly in order 
to make the mathematics simple. This gave us two 
equations, « = — l and § = + 1 and these in turn 
led to a new relationship between the inductance and 
the capacitance, a relationship which depends on the 
ratio of the two resistances. 


Butterworth or Tchebycheff ? 


Have we wasted our time with the extra complica- 
tion, and was the whole exercise worth while, anyway? 
The results which were derived in Part II showed us 
that the Tchebycheff filter has a much narrower 
transition region than the Butterworth filter. We can 
perform a different sort of calculation to compare 
the two types of filter and to give an idea of the sort of 
problem we may want to tackle. Suppose that we are 
dealing with the input to a video amplifier and we have 
a source with an impedance of 1,000 ohms. which 
is to be connected to the input grid, with a capacitance 
of 10 pF. In this particular example matching will be 
regarded as unimportant: what we shall look for is 
bandwidth. Common sense tells us that we should not 
put any resistance into the circuit, because that will 
reduce the available signal, so that in all the results 
derived in the previous articles we can take Rg = ©. 

Let us consider what we will get. The simplest 
solution is just to connect the source directly to the 
input grid, giving us a first-order filter. It will be 3 db 
down when 22fCR, = l or f = 1.6 Mc/s. What is 
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more, and more disturbing, it gives us a very gentle 
cut-off, and the response will be 1.25 db down when 
10 log [1 + (22fCR,)?] = 1.25 or f = 0.92 Mc/s. 

We can do better than this by adding a series in- 
ductance to convert the network into a second-order 
filter. With a Butterworth filter we find that the res- 
ponse is 3 db down at 22fCR, = /2 orf = 2.26 Mc/s. 
It is a rather sharper cut-off, too, and at the 1.25 db. 
point we have f = 1.72 Mc/s. Another capacitance, 
across the input end of the network, would give us a 
third-order filter, with f,., = 2.4 Mc/s and fy.o54,= 
1.95 Mc/s. 

For the Tchebycheff response, we have a tolerance of 
0.625 db, and this gives us a respons: of the form 
1—x? + xt with a 1.25-db bump at x = 0.7. The 
edge of the pass band is at 2xfCR, = 1 or 1.6 Mc/s. 

For this tolerance, therefore, Butterworth seems to 
give a higher limiting frequency than Tchebycheff. 
Against this we must set the fact that the Tchebycheff 
response is always above the zero frequency level, 
while the Butterworth response is below it: the 
reduction in bandwidth is paid for by a small increase 
in gain. 

When we consider very much closer tolerances on 
frequency response, in which there is no gain difference 
worth worrying about, we find that the Tchebycheff 
responses do offer some advantage in terms of band- 
width for a given capacitance-resistance situation. 
- The arithmetic is complicated, and I don’t propose to 
do more than assure you that it is so, and that facts 
and figures are given in ‘‘ Amplitude-Frequency 
Characteristics of Ladder Networks’? by E. Green, 
published by Marconi’s Wireless Telegraph Company. 


Tolerance Calculations 


We can use all this algebra for interstage coupling 
networks, too, if we stick to third-order filters. One 
reader wrote to me and complained that R, was never 
really infinite, even with a pentode, and of course R, 
cannot really be infinite, what with grid leaks, transit- 
time damping, dirty valve bases and anything else 
you choose to mention. The point which the reader 
made was that you need to get the volts on to the anode, 
so you must put in a physical resistor. Partly, of course, 
it all turns on tolerances: the tolerance on valve 
capacitance may be =. 15%, and in such a problem 
the effect of an anode supply resistance of 10 times the 
value of R, would not be too serious compared with 
the inherent inaccuracy of the analysis. In the example 
we have just considered we could make R, something 
like 100,000 ohms and never notice the slightest 
difference: after all, the components have some losses 
which are not included in the calculation. Anyway, 
in a second-order network which we meet very often, 
L is the leakage inductance of a transformer and we 
get a path for bias through the secondary, although we 
can neglect the actual shunt inductances for purposes 
of calculation, 

There is, I think, sometimes a lack of understanding 
of the reasons why network theorists consider rather 
artificial networks. It is not that they want to analyse 
problems which are outside the experience of the 
practical man, but rather that they are rehearsing 
situations which illustrate fairly clearly some particular 
feature. Then when the practical man turns up with 
his problem, the theorist can say that, stripped of 
irrelevancies, the system is a network of such-and- 
such type, and you design it so and so. In these articles 
we have done a moderate amount of algebra, and we 
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now have this material as background. Let us take a 
rather different sort of problem, and use our old 
algebra again. 

We shall take a second order filter, and for simplicity 
we shall take R, = œ. That makes k = 1, and the 
response will be given by 

IN|? = 1-++#(C?R\? — 2LC) + w4L2C? 

We know that if C?R,? = 2LC we have a Butter- 
worth response. But suppose we make a practical 
filter, with some small errors in the component values: 
what will happen to the response? 

Let us take C’ = C + êC and L’ = L + ôL 

In this pair of equations, ôC and ôL are perhaps 
about 1/10th of the values of C and L respectively. 

First, let us assume that the method we use for 
adjusting the filter is one which makes w?,L’C’ = 
w LC where w is the design cut-off frequency. 
We shall have LC + CaL + L8C = LC (neglecting 
L.C which is very small) so that 8L/L = — C/C. 
The two tolerances are equal but in opposite direc- 
tions. The response is now expressed by 
|N]? = 1+ e[(C+H8C}R,? — 2LC] + wL2C? 

= 14- w*[2C8CR,? + C?R,? — 2LC] + wtL?C? 
(dropping terms in êC?) 
The response was to be a Butterworth one, so CR,? — 
2LC = 0 and we have 

IN|? = 14 w? 2CSCR,? + w‘L?C? 

Now we know that C?R,? = 2LC so that we can write 
INP] = 1 + 2)/2.07\/LC.8CR, + wL?C? 
If the cut-off frequency is wo, with w LC = 1, we 

have 


IN]? =1 + 2y2 “CR, + wL2C? 
wg 


From this, since CR, = /2/w (see Part 1), we reach 

INI? = ] + 48C/C.w?/w,.? + w/w! 

We could now calculate the shape of the insertion loss 
characteristics for any particular value of C/C. 
It is quite useful, however, just to look at this ex- 
pression and to examine what happens if we have 
w = wo Then |N[? =1 4- 48C/C + 1 = 2 + 48C/C. 

Suppose we take 6C/C = +0.25. For 8C/C = 
+0.25 we have |N|? = 3 and the response is 4.77db 
down where it should be 3db down. If 8C/C = —0.25 
the response is not down at all at the ideal 3db point, 
and looking back we see that it has the form 

IN|? =1— afar? + w/a! 

This is just the expression we found for the --0.625db 
Tchebycheff case. As we know that Tchebycheff 
responses are in general more profitable than Butter- 
worth ones, we can aim our design so that it falls be- 
tween the two by making C’ rather below than above 
the design value, and L’ on the high side. The simple 
calculation above has given us a guide as to the way 
in which we must make provision for the errors of the 
practical solution. 

Suppose, however, that you insist on a Butterworth 
response at all cost. We have CR,? = 2L so that in the 
practical case C'R? = 2L’ 
and therefore 8CR,? = 28L 

giving C/C = 5L/L 

This time both reactances are in error in the same 
direction, and again the percentage error is equal. 
Now the insertion loss characteristic is given by 

NP = 1 + w(L’C’yY 

= 1+ wL + LY (C + èC} 

= 1+ w(L?C? + 2L°7C8c + 2LCSL + 
terms in the products of the errors, which we can 
neglect). 
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From this [N[? = 1 + #'L*C*(1 + 2 a 27) 
= 1+ wtL’C1 + 48C/C). 

It is not very hard to get from this to the result that if 
w LC = 1, the response will be 3db down at w(1l — 
&C/C). While we quite cheerfully accepted a value of 
C/C = — 0.25 before, giving us a response change 
from --1.5db to +1.25db, this capacitance tolerance 
allied with the insistence on a Butterworth character- 
istic has cost us a 25% change in bandwidth. If we took 
sC/C = + 0.25 the response would be narrowed by 
25%, and would be 6.2db down at the design cut-off, 
instead of 4.77 db. 

We really have collected quite a lot of information 
from the second-order equation, and now, you notice, 
it is really practical stuff, which gives us guidance 
when we are designing a network to be made. We want 
to lean our design towards the region between a 
Tchebycheff response and a Butterworth response, 
and we must adjust the components to give the correct 
resonant frequencies, rather than just try to get the 
individual values right. 

Let us now look at yet another way in which we can 
make use of some of our results. The simple filter 
networks are often used for connecting one valve to 
another: the circuit used may not look exactly like one 
of those shown in Table I (page 445, September issue), 
but it reduces to the filter form if you twist it round 
suitably. When we have two filter circuits separated 
by a valve, the overall response characteristic is given 
by the equation |N|? = |N,|?.|N.|® where N, and N, 
relate to the two filter networks. To save labour I shall 
confine myself to first- and second-order filters, for 
which 

IN, |? = 1 + x? (first order) 

IN|? = 1 + ax? + x4 (second order) 


If then we have two first-order filters connected through 
a valve: 

NP = (1 + x3 ++ x) 
This is a very dull solution, 6 db down at x = 1. 
If we have a first-order filter and a second-order filter 
in tandem the most general form we can find for this 
is: 

IN[? = (1 + x*) (1 + ax? + bx’) 

= 14 (1 + a)? + (a + b)xt + dx 

I’m not sure if this can be made into a Tchebycheff 
response: I rather think it cannot. But if we put 
b = l and a = — 1 it reduces to |N|? = 1 + x‘, a 
Butterworth response. We have, in fact, obtained a 
Butterworth response of the third order by combining 
a first-order characteristic with a second-order 
Tchebycheff response. 

Two second-order filters in tandem will give us, 
in the most general case: 

IN]? = (1 + ax? + x4) (1 + bx? + cx’) 

There is an extensive field for study here, but let us 
put c = 1, so that 

IN|? = 1 + (a + 6)x? + (ab + 2)x* + (a+b)x 4x8 

Here we can take a = — b = y2, and we are left 
with 

IN|? = 1 + x8 

This particular result is one which happens to crop 
up in the design of feedback pairs, and we might also 
find it in the design of a system consisting only of an 
input circuit, a valve and an output circuit. One valve 
or four, low-pass or band-pass, its all part of the same 
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family, and one lot of plodding suffices. In this case 
we should have to go back from 
IN|? = 14 V2 x? 4+ x! 
to 
IN|? = 1 + KCR, + LR, 
+ w‘L?C*k? (September issue) 
and the corresponding equation with k’. We would, 
perhaps, take & and k’ = 1, which you can find to 
be what happens if a pentode is used with an unloaded 
grid. Then |N|? = 1 + (CR? — 2LC)a? + w‘L?C? 
and therefore CR? — 2LC = + /2LC 


CR? 
—— =2 /2 
E EN 


— 2LCk]o’ 


In this composite equation R is the source impedance 
for the input filter, and the load impedance for the 
output filter. C is the valve capacitance, input or 
output. It doesn’t really matter to us which filter we 
use at the input and which at the output, even though 
one is a characteristic with a hump in it, while the 
other is a rounded one. We should check both forms 
against the valve characteristic in practice, because 
one presents a much higher load resistance to the 
valve than the other. 

We could, of course, go on to consider what happens 
if third-order filters are included, but the algebra 
becomes involved, and is, indeed, sufficiently involved 
to justify a slightly different approach, based on the 
distribution of the characteristic frequencies of the 
networks. I do not propose to discuss this matter at 
all, because the algebra really does get rather beyond 
the permitted limit. 

Nothing in this article, of course, will enable you 
to design a filter wihtout thought. None of the equa- 
tions should be taken on trust, because they are only 
introduced as examples of how to set about the job, 
and I usually work them out from first principles 
every time I need them. But if you can work out what 
happens in a simple RC circuit, you can calculate a 
second-order filter, too. If you can do that, you can 
try the third-order filter: better still, you can try the 
problems of variations, like the effects of component 
tolerances we have been considering above, or prob- 
lems connected with the phase characteristic, which I 
haven’t discussed at all. Then there’s quite a different 
set of response characteristics, of the general form 
N =(1 +jw/w)". These are thoroughly well damped, 
and give no overshoot at all when a step wave is applied 
to them. Some of this work, perhaps, is just shadow 
boxing, just a light paddle between the locks, a chess 
problem by the fireside; but it is all part of the process 
of building up a solid foundation on which further 
development can take place. 


NEW EPOXIDE RESIN 


IMPROVED strength and toughness is claimed for a new 
epoxide resin (“ Epophen” M-777) made by Leicester 
Lovell and Company, North Baddesley, Southampton. It 
is used as a contact adhesive for bonding metals, glass and 
plastics, as well as wood and other materials which are 
normally glued. In addition it can be used as a casting 
resin, and one application is in the production of press 
tools for sheet metal working Castings up to }-ton in 
weight are possible, one reason being that there is no 
appreciable evolution of heat during the setting process. 

For test purposes, a kit containing resin, catalyst and 
filter, with means of measuring and mixing and full 
eae is obtainable from the manufacturers, price 
s. 6d. 
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High-Quality Tape Recording 


Circuit Design for a Recorder Using High-impedance Heads 


By A. F. FISCHMANN™, A.M.Brit.LR.E. 


Ae design described in this article is simple 
and may be adopted easily to different tapes and high 
impedance recording heads. Frequency-selective 
feedback is used throughout the system in order to 
modify the frequency response. 

The author’s equipment consists of the Model 5 
Tape Desk built by Bradmatic Ltd., Station Road, 
Aston, Birmingham 6. It is equipped with erasing, 
recording and reproducing heads, all of the high- 
impedance type. Its performance using MC1-111 
tape of the Minnesota Mining and Manufacturing 
Company Itd. at a speed of 7.5in/sec. was found to be 
as fellows: 

Response within +3db between 40-10,000 c/s. 

Signal-to-noise ratio 45 db. 

The distortion was not measured but the reproduction 
of high-quality discs through the recorder proved 
to be inc istinguishable from the original. An extension 
of the frequency range could have been readily 
obtained, using additional equalization. 

The system consists of a recording amplifier, 
playback amplifier and supersonic bias oscillator 
and may be used in connection with any high-quality 
pre-amplifier as a front-end control unit for a power 
amplifier. Obviously all the equalization necessary 
for the truthful reproduction of records or any other 
programme must be provided within the pre-amplifier, 
and the system itself is designed for flat response 
within the above-stated limits between its input and 
output. The main amplifier should provide the 
conventional tone control circuits (treble and bass 
lift and cut). A block diagram of the complete system 
is shown in Fig. 1 together with the selector switch. 
Switch S, is provided in order to compare the per- 
formance of the unit with direct transmission and 
is especially useful for the adjustment of its frequency 
response in the absence of accurate measuring gear. 

The diagram of the record amplifier is shown 


* Israeli Ministry of Defence, Scientific Department. 


Symbols 


Internal resistance of valve n. 
Cathode resistance. 

Anode resistance of valve n. 
Amplification factor. 

Mutual conductance of valve n. 


a 
Output impedance of recording amplifier. 
Recording current, Cpg connected. 
Recording current, Cas disconnected. 
Inductance of recording head. 
Equivalent series resistance of recording 
head. 
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in Fig. 2. To suit the special requirements of a tape 
recorder, it should provide a constant current through 
the recording head at all transmitted frequencies, 
thus ensuring equal magnetization of the tape over 
the whole transmission band. In addition, treble 
lift may be necessary to compensate for losses due 
to the tape and the airgap of the recording head, 
whose width sets a definite limit to the highest trans- 
mitted frequency. The constant-current characteristic 
is frequently achieved by providing a frequency 
response rising by 6db per octave. The signal is 
then applied to the recording head which represents 
a mainly inductive load and a substantially constant- 
current characteristic is thus obtained. Different 
arrangements use a resistance of about 50k through 
which the recording head is connected to a conven- 
tional amplifier. The latter has to provide a consider- 
able output voltage at all frequencies due to the losses 
in that resistance and may give rise to distortion if 
not properly designed. 

In this amplifier a different way was chosen. The 
output stage, Fig. 3(a), will be considered separately 
and its equivalent circuit diagram is shown in Fig. 3(b), 
where 


R’;=R,;+R,(u+1) ae awe (1) 
(R; = internal resistance of V2). 
The voltage across the load 
nE;,Z, : 
EL= — >,- Ae; we ae ou 2 
L Roz, (2) 
where Z, = cs 3 
he, H 
E m27 R=- Z, oe oe ae a8 (3) 
+ 
Pe 
3 
Sz { 


A Q B Q C Q 
RECORD PLAYBACK BIAS 
AMPLIFIER AMPLIFIER OSCILLATOR 
Q Q Q 


INPUT R P E 


Fig. |. Block diagram of the system Switch positions are: 
l, recording: 2, reproducing: 3, direct. 


Q 
OUTPUT 
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may be considered as the effective transconductance 
of the valve V2 due to the current feedback from the 
cathode. As R,’>Z, within the transmitted fre- 


cm and V2 is working as 

R; 

a constant current generator. ; 
R, may be designed as to make R,’ sufficiently high 

in order to drive a recording head with a constant 


quency spectrum, gm: © 


(a) (b) 


Fig. 3. (a) Output stage of recording amplifier and (b) 
its equivalent circuit. 
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+ S00V 
e 


Fig. 2. Circuit diagram 
of recording amplifier. 
Values of R,, Ro and C, 
are discussed in the text. 


current over a reasonable frequency band. However, 
in that case V2 would need a driving voltage of 
approximately 20 volts, which can hardly be provided 
by any of the pre-amplifiers generally in use. There- 
fore a double triode is added and the feedback is 
extended over two additional stages. Using the 
simplified diagram shown in Fig. 4 and putting 
Ga =Ga3=Ga3=0, the output admittance of that 
Circuit is 


—F 
Fr 


Simplified diagram of feedback in the recording’ 


Fig. 4. 
amplifier, 
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1 
Ydali — E. (4) 
1 
where $ = 
+ 
Em2 t+ Eno + (Em +E mE m8 v2 


(Ep)? 
and Emis mo Epi Ep2 are the respective mutual 
conductances and plate conductances of V1 and V2. 


1 
G%1, therefo 1 —- —-— 
BGK erefore 17G, 


1 1 14.4 x 108 


——=Z,4)% = 
Your = 8 p2BG, 8 p2Gy 
values of g,, and g, 

Zout May therefore be neglected in comparison 
with R, and the latter determines solely the output 
impedance of the complete amplifier. Its current 
amplification will be inversely proportional to R, 
and may be made to rise over a certain frequency range 
by introducing an R—C network (Rẹ Ra R, Cy 
in Fig. 2). It should be designed to compensate 
for the loss of high frequencies as already mentioned, 
and may extend the flat frequency range by one octave. 
It should be noted that the high-frequency response of 
the amplifier may be controlled by extremely low 
impedances, avoiding the conventional high-impedance 
type networks which are most liable to capacitive 
pick-up if not properly screened. The recording 
amplifier response may also be easily adapted to 
different kinds of tape speed by changing C,, which 
will move both the low and the high frequency turn- 
over point by an equal amount. The value of these 
components should be determined experimentally 
according to the characteristic of the individual tape 
and recording head. Their design procedure will 
be outlined later in this article. 

A magic eye V4 is connected to the input of the 
recording amplifier through V3. lt should close 
for full modulation of the tape and its sensitivity may 
be adjusted by P, (Fig. 2). 

The playback amplifier (Fig. 5) is designed along 
conventional lines. A signal recorded with a constant 
current characteristic will provide an output rising 
by 6db per octave at the terminal of the playback 
head. In this particular 
case the response was 
measured as shown in Fig. 

6, using MC1-111 tape at 

a speed of 7jin/sec. It rises R 
by 6db per octave up to a 
frequency of 1,600c/s, then 
flattens out gradually and 
drops considerably above 
6,000c’s. This is caused 
by losses due to self- 
demagnetization, penetra- 
tion and the gap effect!. 

The response of the play- 
back amplifier should be 
inverse to the curve shown 
in Fig. 6 and should there- 
fore fall by 6db per octave 
from 40c/s per second (the 
lowest transmitted fre- 
quency) up to 2,500c/s. 
This is controlled by the 
frequency-selective feed- 
back network between the 
anodes of V5 and V6 con- 
sisting of Rss+}Rss Rees 


As fe BG, and 


MQ for practical 


anode current. 
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Cs» Rss The value of R,,+ R, will determine 
the high-frequency turnover point, but leave the 
low-frequency turnover point unchanged as long as 
the other values of the network are retained. The 
playback amplifier characteristic may therefore be 
easily adapted to different tape speeds by changing 
the value of Rg, +Rs4 

C,, belongs to the de-emphasis network and will 
be mentioned later. The respective values of these 
components are not specified and the reader is referred 
to the alignment procedure as outlined at the end of 
this article. 

As the output voltage at the playback head is 
extremely low, especially at low frequencies, the 
amplifier should be designed for minimum noise 
level. A triode-connected 12SJ7, with the heater d.c. 
fed, preferably from the main amplifier anode current, 
is used in the first stage, with an equivalent noise 
resistance due to shot effect of approximately 

22 ohms at the input’, 

m 
flicker effect which increases with the square of the 
emission current, but decreases with the inverse square 
of the frequency’. Because of this frequency depen- 
dence, the flicker effect becomes appreciable at low 
frequencies where the amplification of the playback 
amplifier is just at its maximum value. The noise due 
to the flicker effect may however be held sufficiently 
low reducing the anode current of V5 by making R,, 
0.3MQ. 

Finally we come to the erase and bias oscillator 
(Fig. 7). Greatest possible freedom of harmonics 
is desired to ensure low noise level and low distortion 
of the recorded signal. It consists of a cathode 
follower type oscillator, the principle of which was 
described elsewhere?. The variable feedback resistor 
P, provides a method of controlling the negative 
resistance injected into the tuned circuit with great 
accuracy. It may be adjusted to provide an amplitude 
of 8 volts at the cathode of V7. Under those conditions 


To this is added the 


the grid-cathode voltage of that valve is small enough 
to ensure its linear operation, and such an oscillator 
will therefore provide an output containing less har- 

Rez 


+ 300V 
Q 


( Cs2 F R 
0:007 gt 
HA) Mn 


(20k) 


(20N) 


Fig. 5. Circuit diagram of playback amplifier. Values of R53, R54 and C5» are discussed in 
the text. The heater of the first valve should be fed with d.c., preferably from main amplifier 
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Fig. 6. Measured response at playback head, with constant- 
current recording. 


monic distortion than a conventional one. However, 
its amplitude is not absolutely constant over a con- 
siderable time and therefore P, and M (Fig. 8) provide 
a means of adjusting the bias amplitude accurately 
during recording. The erasing head in the author’s 
equipment was found to have an inductance of 29mH 
and an equivalent series resistance of 4,700 ohms 
at 60kc/s. It is brought to series resonance with 
Cao (Fig. 8) thus providing the necessary load of 
5,000 ohms for V8. In addition, the output voltage 
is stepped up, the Q of the circuit being about 2. 
This selectivity will also provide some attenuation of 
harmonics generated in the output valve. 

It is important that C,, should be connected directly 
to the erasing head thus leaving the capacitance of 
the connecting cable in parallel with the tuned anode 
load of V8, which should resonate at the oscillator 
frequency of 60 kc/s. 


Fig. 7. Circuit of 
erase and bias oscilla- 
tor. The stray capaci- Rag 


tance Cpe should re- 
sonate with L; at 60 
ke s. 


Li 
35mH 
APPROX. 
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ERASE 
OSCILLATOR 


RECORD 
AMPLIFIER 


PLAYBACK 
AMPLIFIER 


Fig. 8. Connections of magnetic heads and bias level meter. 
R, recording head: P, playback head: E, erase head. Cys 
and Co, are the capacitances of the connecting leads. Coy 
is adjusted to resonate with E at 60 kc's. 


The anode of the oscillator valve V7 is bypassed 
to earth with 84F and consequently its anode voltage 
will decrease only gradually after interruption of the 
supply voltage by S}, which ensures slow damping 
out of the oscillations. This is important in order 
not to leave any magnetism in the erase and recording 
head after the oscillator is switched off. The relay 
L,, S, serves to short the erasing head to earth when 
the oscillator is inoperative. It should close only after 
the oscillations are completely damped out. This is 
accomplished by removing the copper rivet generally 
used in conventional relays. This rivet serves to 
prevent sticking of the relay due to remanent mag- 
netism, after the current is interrupted. With this 
small alteration the relay will open with a certain 
delay and thus provide the necessary characteristic. 

The recording bias is taxen from the erasing head 
and is adjustable by P, (Fig. 8). The parall2] tuned 
circuit L,C,, resonates at 60 kc/s, thus forcing the 
bias current mainly through R and C,, (the capacitance 
of the connecting cable), 
the voltage drop across the 
latter being negligible. The 
filter formed by P, L; Co, 
will also provide additional 
attenuation of harmonics of 
the bias frequency. 

The situation is different 
at recorded frequencies: L, 
provides then a short cir- 
cuit and C,, will resonate 
with the recording head R 
somewhere above the 
highest transmitted fre- 
quency. This method of 
coupling was chosen in 
order to prevent the. bias 
from entering the record 
amplifier and at the same 
time to maintain the high 
input impedance of R as 
seen by the record ampli- 
fier. Any capacitive load 
of the latter would con- 
siderably impair the 
response at the -highest 
audio frequencies due to its 
high output impedance. 
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A value of 200pF was chosen for Co, to resonate with 
the recording head used in the writer’s equipment at 
14,000 c/s. The voltage drop across that capacitance 
due to the bias will be fed into the record amplifier 
and, although small, it may give rise to beats with the 
recorded frequencies. It will, due to the feedback 
action of the amplifier, appear in antiphase at the grid 
of V2 with an amplitude determined by the voltage 
divider consisting of the cathode resistor and the 
internal resistance of V2. In order to keep this ampli- 
tude low a valve with a high internal impedance 
should be chosen for V2 and a 6SF5 having an internal 
resistance of about 60 kQ was found to be adequate. 
However a pentode with an internal resistance of the 
order of a megohm may be chosen in extreme cases. 


Circuit Adjustments 


The values of the various components determining 
the frequency response should be found by trial and 
error. A signal generator providing frequencies 
between 40-15,000 c/s and a valve voltmeter cali- 
brated in db are highly desirable. First the amplifier 
will be operated with C,, C,, C,,. and Csa disconnected. 
The optimum bias may now be adjusted by means of 
P, using a signal of about 3,000 c/s. When increasing 
the h.f. bias from zero, the volume will rise and dis- 
tortion will decrease considerably, until a maximum 
of volume is reached. A further increase of the bias 
will cause additional reduction of distortion but also 
of the volume. The optimum setting of P, for mini- 
mum distortion will therefore slightly increase the 
signal-to-noise ratio, but minimizing the distortion is 
considered to be of primary importance. In the 
writer’s equipment a bias of 135 volts across the 
recording head was found to correspond to minimum 
distortion. 

After adjusting tie bias, the amplification of the 
record amplifier may be adjusted by means of the 
feedback resistor R, + R, (see Fig. 2) to deliver at 
the recording head a signal as specified by the makers 
of the tape desk. The response of the playback ampli- 
fier should now be plotted, yielding a curve similar to 
the one shown in Fig. 6. Then, taking the flat response 
between 2,500-4,000 c/s as the reference level, the 
value of Cse, Rss + Rg, may be found for flat response 
down to 40 c/s. RssCs determines the low-frequency 
turnover and Ris + Res Cs, the high frequency turn- 
over. Now the treble boost provided by C, R, R, 
in the record amplifier may be adjusted to extend the 
frequency response at the high-frequency end. The 
time constant R,C, determines the low-frequency 
turnover point and R,C, the high-frequency turnover 
point. 

In addition the response of the record amplifier 
at the high frequencies depends on the value of Css 
which works out as follows: 
: 1 
IE a a a eee Ce), 

3 92" R 
Rall — w*La-Cog)+ratjoly (1+Ru: L ) 
R 


and the ratio of the response with C,, connected to 
the response without Cy, 


Raz + rR + Jule, 
Cys: 
Rar (1— uL Coat rately (14+Rye E 


E; 


t 


) 
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Consequently the response of the playback amplifier 
may be lifted at the high frequencies by a ratio indicated 
in equation 5a. 

Additional treble equalization may be obtained by 
tuning the playback head to resonance at the high end 
of the transmitted frequency band. The capacities 
Cs2 Cog may be fully or partly realized by the capacity 
of the connecting cables. An effective means of improv- 
ing the signal-to-noise ratio is to use pre-emphasis 
for frequencies above 1000 c/s similar to the character- 
istic used for records. This may be introduced by 
the conventional network R} R, Rs C3 connected 
to the input of the recording amplifierf. The loss of 
amplification due to this network may be compensated 
by decreasing the feedback from R, Ro. 

As R,, R}, C, have been determined previously, 
the time constant R,C, and R,C, should remain 
unchanged in order not to affect this adjustment, 
The de-emphasis is incorporated in the feedback 
network of the playback amplifier and consists of 
Rip Rsv Rses Csi N 

If records are played with a magnetic pickup 
(giving constant output from constant velocity 
recording), they may be recorded on the tape without 
any correction of the frequency band above 1000 c/s, 
which will provide directly the wanted pre-emphasis 
characteristic. 

The only correction applied in that case will then 
be the de-emphasis, incorporated in the playback 
amplifier. 


t See, for example, " Radio Designers Handbook,” by E. Langford 


Smith, p. 653. 
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machine is off to avoid tape spilling. Leaflet from Verdik 
Sales, 8 Rupert Court, Wardour Street, London, W.1. 

Flexible Shafts; a detailed and well-illustrated handbook 
describing their construction and _ characteristics, with 
graphical and tabular data, and explaining their application to 
var.ous remote control problems. From The S. S. White Co. 
of Great Britain, 126 Great Portland Street, London, W.1. 

Audio-frequency Amplifiers; leaflet describing the 
“ Astronic ” 12-watt range, for various inputs, from N. Miers 
and Co., 115 Gower St., London, W.C.1. 

Flux-cored Solder Wires, using pure rosin, activated rosin 
and acid compound; also solder preforms, solid solders, solder 
paints and other products. Described in a booklet from 
Enthoven Solders, 89 Upper Thames Street, London, E.C.4. 

Plastics Used in Cables; their history and general character- 
istics described in a booklet “The Application of Plastics in 
the Cable Industry ” from The Telegraph Construction and 
Maintenance Company, Telcon Works, Greenwich, London, 
S.E.10. 
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More Rectification 


By “CATHODE RAY” 


Far-reaching Effects of a Reservoir Capacitor 


| ee month we considered Fig. 1, the simplest 
possible rectifier circuit, reduced to its simplest 
possible terms, namely a resistanceless generator 
of pure sine waves feeding a pure resistance load 
through a perfect rectifier, i.e., one having no resistance 
at all to current in one direction and infinite resistance 
to current in the opposite direction. We considered 
the readings of perfect voltmeters of various types 
connected to read the three possible voltages in the 
circuit—across generator, load, and _ rectifier—and 
perfect ammeters to read the one possible current. 
And in spite of taking a long time over this apparently 
simple and straightforward job, we didn’t even finish 
it. We drew up a table of readings given by three 
types of voltmeter: (1) the ordinary moving-coil type 
used for d.c., which responds to mean values; (2) 
the same with a full-wave rectifier to adapt it for a.c., 
which responds to mean values of rectified voltages, 
but is scaled to read r.m.s. values, which are 11% 
higher ; and (3) the electrostatic or moving iron or any 
other type that actually responds to r.m.s. values as 
well as being scaled in them. Most valve voltmeters 
are outside all these categories because, although 
usually scaled to read r.m.s. values, they respond 
to peak values. Our first job now is to complete the 
table by filling in the entries for this type of meter. 

Again let us assume that the instrument is perfect, 
so that the rather complicated matter of its errors 
doesn’t arise. Now we know that the r.m.s. value of a 
sine wave is equal to its peak value divided by v2; 
in the usual symbols, E = E,,,,//2 = 0.707E mar- 
So to make the peak voltmeter read r.m.s. values 
directly, it is arranged so that it indicates 0.707 times 
the peak value. Consequently when connected across 
the generator in Fig. 1, where it sees waveform 2(a), 
it reads E, the r.m.s. value—like the other types of a.c. 
voltmeter. 


If the voltmeter has no blocking capacitor or trans- 
former coupling it responds to the peak voltage from 
the zero line. Connected one way round, this peak 
voltage is Emar» and as the instrument is scaled to 
read 0.707 times this it reads E as before. If connected 
the other way round it receives only the half-cycle 
that has been removed by rectification, so the reading 
is nil. 

But most valve voltmeters have a series capacitor, 


Right: Fig. 1. The simplest 
possible rectifier circuit again. 


Below: Fig. 2. Waveforms 
associated with Fig. |: (a) across £ R, 
the generator; (b) across rec- 
tifier or load resistance; (c) ofter 
using a blocking capacitor on 
(b) to exculde the d.c. part. 


Next, connect it across the rectifier or the load. (c) 
In either of these positions it sees waveform 2(b). 
TABLE I 


Across generator | Across R, or recti- 
(with or without 


Type of voltmeter 


t 


Across Ry, or recti- 
fier (with blocking | 


4 


fier (without block- 


blocking ing capacitor) capacitor) | 
capacitor) ? 
| Mean (moving-coil) o` | 0.450E | 0 i 
| or —0.450E | i 
| a ———— - E aE O ENL 
| Rectifier E i 0.500E j 0.551E 
calibrated to read r.m.s. | l 
Square-law .. | pe pian ame | E | 0.707E | 0.545E 
Peak.. i E | E | 0.682E 
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which blocks the d.c. component, and after the surge 
caused by the charging of this capacitor at the moment 
of connection has died away the voltmeter sees wave- 
form 2(c). We have already found that the d.c. com- 
ponent is equal to the peak value divided by 7, and 
the voltages are in the same proportion. So if connec- 
ted one way the peak value is (1 —0.318) E,,,2, and 
the other way 0.318E,,,,; and the readings, being 
0.707 times these, are 0.682E and 0.318E respectively. 

So except across the generator, where the waveform 
is symmetrical, the reading of the peak voltmeter 
depends on which way it is connected; hence the two 
pairs of entries in Table I for this type. The only 
other reading that is affected by direction is the mean 
value, and that is not with regard to the actual value 
of the reading but only its polarity. 

We must remember once more that if the generator 
provided some other waveform than sinusoidal, most 
of the figures in the table would be different. We 
noted before that if a rectifier meter were connected 
across a source of square waves (whose mean, r.m.s. 
and peak values are all equal) it would read 11% high 
—because it is designed to do this in order to allow 
for the inequality of the mean and r.m.s. value of sine 
waves. The inequality between peak and r.m.s. values 
is the other way around and greater; our compensated 
peak voltmeter would read square waves nearly 
30% low. 


Now for Current 


No type of ammeter that I know reads in proportion 
to peak values. The only way would be to put a very 
low resistance in circuit, amplify the voltage across it, 
and measure that with a peak voltmeter. A cathode- 
ray oscillograph would do as the amplifier and volt- 
meter. Any such arrangement would hardly be 
calibrated in either r.m.s. or mean values, so would 
not be comparable with other types of current meter. 
But while we are at it we might as well tabulate last 
month’s findings for these other types (Table II). 

Fig. 1 being a purely series circuit, there is only 
one current throughout, the waveform of which is as 
Fig. 2(b). But in the current table there are two 
columns of readings, because some meters receive the 
current directly, while others are coupled by a trans- 
former, which eliminates the d.c. component. The 
moving-coil d.c. meter is always directly connected, 
for obvious reasons. But the rectifier meter can be 
connected either way, as in Fig. 3, and when it is used 
in a rectifier circuit the reading depends on which. 
In practice it is almost always transformer-coupled 
(b), because this allows the range to be varied by 
varying the number of primary turns in circuit. 
Fig. 3(a) only provides one range, up to the maximum 
rating of rectifiers and meter, because owing to the 
varying resistance of the rectifiers the range cannot be 
varied in the usual way by shunts. Lastly the square- 
law type, which is usually a heat operated instrument, 
because that can be accurately calibrated on d.c. 
The point to remember is that the true r.m.s. reading 
which it indicates (regardless of waveform) is, with a 
sinusoidal input to this simple circuit, 1.57 times the 
mean current, as read on a d.c. meter, so its heating 
power is 1.57? = 2.46 times as much. 

Having claimed so much of your valuable time on 
this absurdly simple(?) circuit, I may be running a 
grave risk of assault if I now calmly announce that it is 
of theoretical interest only, being rarely used in 
practice. But I hope that the effort may be seen to 
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have been worth while, as a convincing warning 
against tackling even the simplest rectifier circuits and 
calculations without due care and attention, They are 
thoroughly deceptive things. That being understood, 
however, perhaps I can deal with the practical types 
more sketchily. 

The reason why Fig. 1 is rarely used in that simple 
form is that d.c. in the Fig. 2(b) form is rarely desired. 
But the smoothing circuits needed to reduce it to 
pure d.c. have the incidental effect of radically altering 
the rectifier circuit. So let us now look into rectifier 
circuits modified by smoothing. 

The simplest is Fig. 1 with a capacitor connected 
across R,, as in Fig. 4(a). A closely related variety is 
Fig. 4(b). These come in for a great deal of attention, 
because they are so much used; nearly all detectors, 
nearly all valve voltmeters, and nearly all the rectifier 
circuits ia a.c./d.c. sets are essentially one or other of 
these types, Quite recently they were discussed at 
some length from the valve voltmeter point of view.* 
Pages and pages of data appear on them in the Radio 
Designer’s Handbook and indeed in most books on 
radio. So all I am going to do now is to outline how 
C in Fig. 4(a) affects the currents and voltages. 

If we were to continue on our hitherto ideal lines, 
we would assume that C was infinitely large, so as to 
provide perfect smoothing. But these assumptions 
would lead to the generator being required to supply 
an infinitely great current for an infinitesimally small 
time during each cycle; and to avoid such arrant 


* M, G. Scroggie, Wireless World, Junc, p.234, and July, p. 339, 1954, 


Fig. 3. The milliammeter in a 
rectifier-type instrument is 
connected as at (a), with o 
high resistance in series if itis 
required as a voltmeter. 
Without the resistance it can 
be used as a low-reading 
milliammeter, but to vary the 
range it ts necessary to use a 
special kind of transformer (b). 


TABLE II 
es 


in former 
circuit coupled 


Type of ammeter 


|o 
1.22 Le 


pie 
LIL Ius 


| Mean (moving-coil) 


Rectifier Calibrated 

=a to read r.m.s. —— 

Square-law values of 1.57 las 1.21 I,, 
sine wave 


Directly | Trans- | 
| 


eee 
Peak value = zIa, 


WIRELESS WORLD, NOVEMBER 1954 


WWW.americanradiohistorv.com 


Cc 
E E: 


(a) (b) 
Fig. 4. Two varieties of the reservoir type of half-wave 
rectifier. (a) is used for power supply, and either (but 


usually (b) ) for valve voltmeters. 


VOLTAG 


E ACROSS Cg 


D 


(a) 


(b) 


Fig. 5. Voltage and current waveforms for the Fig. 4 type 
of rectifier circuit. 


nonsense we have to acknowledge the existence of 
resistance in the generator and rectifier (conducting 
phase). And this leads to all the complicated data 
and calculations referred to. However, the general 
picture is that when the rectifier conducts C charges 
up to nearly E,,,,3 and, provided its capacitance is 
large enough to keep current flowing steadily through 
R, during the rest of the cycle, its voltage remains 
not far short of Emas (Fig. 5(a)). Consequently it is 
only close to the peak that the generator voltage is 
great enough to overcome the capacitor voltage and 
make current flow through the rectifier. During this 
small fraction of the cycle, the generator has to supply 
enough current to C (Fig. 5(b)) to keep current going 
through R, all the time. The larger C is the less its 
voltage drops below Emax» the shorter the time during 
which current enters it from the rectifier, and the 
heavier that current must be. It is quite usual for 
it to be five or even ten or more times the load current. 
In fact, in power circuits, having to supply a lot of 
load current, it is necessary to limit C, or to insert 
extra series resistance, or both, if the rectifier is to be 
preserved from an early death. 

What about the meter readings and the actual 
currents and voltages? In valve voltmeters and 
detectors, where it is output voltage rather than 
current that counts, the resistance R, can be made very 
high, and the load current consequently very low; so 
the output voltage is nearly steady at only a very 
little below E,,,,- (This is very different from Fig. 1, 
where the output voltage (Fig. 2(b)) is very unsteady 
and only momentarily reaches Emar» its average 
value being less than one third as much.) In these 
circumstances the output current is of course also 
steady at nearly E,,,./R,. But the generator current 
through the rectifier, although it is bound to have the 
same average value (as would be shown by a moving- 
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coil milliammeter), consists of a series of brief pulses. 
If these pulses were square-cut, then if they lasted 
one nth of each cycle they would be times the load 
current. But being peaky their peak value is even 
greater than this. Almost the only practical way to 
measure it is by means of the c.r. oscilloscope across a 
low series resistance. 

As you may have guessed from our experience with 
the Fig. 2(b) waveform, the true r.m.s. value of this 
current is much greater than its mean value. Suppose 
we take as an example a circuit in which the mean 
output voltage is 95% of E,,,-. Fig. 30.5 in Radio 
Designer’s Handbook shows that if the series resistance 
(generator, rectifier, and any added) is 0.0005 R,, 
the value of wCR, (time constant of the load multi- 
plied by 27 times the frequency) is about 37. Fig. 30.8 
in the same book then shows that (assuming constant 
rectifier forward resistance) the peak input current is 
nearly 20 times the mean output current, and the 
r.m.s. input current is about 3} times the output. 
So although a d.c. milliammeter in series with the 
rectifier would indicate the same current as in R, 
its heating effect in a given resistance would be 
about 3}? or 12 times as great! If one chose the 
gauge of wire for the transformer secondary (acting as 
the generator) on the basis of the d.c. meter reading, 
one would probably be able to burn one’s fingers on 
the transformer after it had been running some time. 
That is if the rectifier, chosen on the same basis, was 
still rectifying, which would be unlikely. For power 
units it is uneconomic to attempt a 95% voltage 
yield; it is more usual practice for the output voltage, 
after allowing for the drop in further smoothing if any, 
to be equal to about E, say 70% of Emar The peak 
current is then of the order of five times the output, 
and the r.m.s. value a little over twice. Even so, its 
heating value is some five times that of the same 
current after smoothing. 


Readings to Take 


The measurement procedure with this type of 
rectifier circuit, then, is to use an ordinary d.c. 
milliammeter for the output current. Multiplying 
this by R, gives the mean output voltage. Comparing 
this with the peak input voltage (which is y2 times 
its measured r.m.s. value if sinusoidal waveform can 
be assumed) and knowing the component values, we 
can look up data sheets to find the r.m.s. and peak 
input currents, which are needed to design the trans- 
former and choose the rectifier. If the data sheets 
are lacking, or we want to check them, it is necessary 
to have a true r.m.s. current meter (preferably a 
thermojunction type; but keep it shorted except when 
taking a reading, or it will almost certainly burn out 
when switching on!) and the low resistance and 
oscilloscope or sensitive peak voltmeter. A rectifier 
type of a.c. milliammeter is really more than useless 
almost anywhere in a rectifier circuit, because the 
readings it gives are quite different from what they 
purport to be. A rectifier voltmeter can be used to 
measure the generator voltage, provided pure waveform 
can be guaranteed; but even quite small generator 
impedance is enough to upset this guarantee, because 
of the very peaky current waveform. 

Usually there are some additional smoothing 
components between C and R,, and these affect the 
situation in rather a complicated way. But provided 
that C is relatively large, the basic action of the 
circuit as already described is not altered out of all 
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recognition. Apart from the actual smoothing effect, 
which I discussed in the October and November 1949 
issues, the main practical point to reckon with is the 
voltage drop in the series smoothing components, and 
that is easy enough. 

Although Fig. 4(a) is very widely used for power 
supplies, that is because it is almost the only choice in 
a.c./d.c. sets, and not because it is a good circuit for 
power supplies. Because the rectifier passes current 


‘only once per cycle, the current it does pass has to be 


so large that a high-rated rectifier must be used. 
And for the same reason the voltage drop between 
current pulses is apt to be large, and the output 
needs a lot of smoothing. When the source is definitely 
a.c., So that a transformer can be used, it nearly always 
is used, in order to take advantage of certain benefits 
obtainable therewith. One of the benefits is the 
ability to use both half-cycles of the source, replenish- 
ing the reservoir C twice per cycle. Another is the 
ability to step up the voltage, not only in the ‘trans- 
former itself but also by the arrangement of rectifiers. 
There is the centre-tapped transformer full-wave 
circuit, the rectifier-bridge full-wave circuit, two 
sorts of voltage doubler, and a voltage quadrupler, 
besides some rarer varieties. The first of these is the 
commonest, and the only one I am going to take for 
the present. 

Fig. 6 is the basic circuit. I have drawn it that 
way, because it is how it usually appears in circuit 
diagrams; but obviously it would look simpler and 
clearer if C and R, were drawn straight across between 
the transformer centre tap and the junction between 
the rectifiers. That would help to bring out the fact 
that it is really the same as Fig. 4(a) supplemented by 
a second rectifier fed by a source in oppasite phase, 
to double the number of current input pulses per 
second. But except for the reduction in output 
voltage fall during the cycle, there is no increase in 
voitage obtained by the doubling of the end-to-end 
secondary voltage. For this reason it is not the circuit 
one would choose for high-voltage low-current output. 
Even an ordinary receiver requiring, say, 350 V., 
necessitates a considerably higher transformer voltage. 
Using our rough rule that in power units the output 
voltage is about equal to the r.m.s. input voltage, we 
see that the peak voltage of each half of the secondary 
is 4 2 X 350 = 495 V., so the total peak secondary 
voltage is practically 1,000—much too high for one’s 
health if one gets it between the hands! 

Assuming that the circuit is balanced—rectifiers and 
secondary half-windings identical—it is obvious that 
if we connect our moving-coil milliammeter in series 
with either rectifier it should read half the load 
current.. In practice there is usually an appreciable 
unbalance, but it ought not to be more than 10 or 


15%, „As with the half-wave circuit, the number 


of times the r.m.s. and peak values are greater than 
the mean depends on the component values and 
frequency. Approximately the same ratios—and out- 


, put-voltage ripple—as in the half-wave circuit will be 
. obtained in a full-wave circuit having everything the 


same, except for rectifier, etc., resistance being doubled 
on each side (because each carries only half the 
current) and C halved (because the ripple frequency 
is doubled). ee i 

Note that, although’ the voltage of the whole 
secondary coil in the full-wave circuit is in the same 
direction from end to end, so that the a.c. is likewise, 
the d,c, flows in epposite directions in the two halves. 
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Fig. 6. Modification of Fig. 4(a) for full-wave rectification. 
This is the commonest type for supplying h.t. in a.c. receivers. 


GENERATOR 
VOLTAGE 


(a) 


INPUT 
CURRENT 


Fig. 7. Voltage and current waveforms in Fig. 6. 


Consequently the core of the transformer is not 
magnetically polarized by d.c., as it is in the half-wave 
system, and this is a point in favour of the full-wave 
system. If it were not for the reservoir C, which 
distorts the current waveform into sharp peaks, the 
current would be sinusoidal, and the transformer 
would be working under the most comfortable condi- 
tions possible. As it is, however, the current is dis- 
torted, as in Fig. 7. Now here is a question. The 
r.m.s. value (E) of the transformer voltage is known, 
and for a given set of rectifier conditions and hence 
waveform the r.m.s. value (I) of the transformer 
current can be calculated. The question is, what is 
the power supplied by the transformer? Is it EI? 
In ordinary a.c. theory it would be, provided that 


'E and I were in phase. Well, here they do seem to be, 


as near as makes no matter. But if you start calcu- 
lating the power used up in the load, and add in the 


„power lost in the rectifiers and transformer wire, you 


soon find that the power delivered by the transformer 
can’t be accounted for on this basis. So, as there is 
no possibility of deceiving Nature’s auditor with 
regard to the power balance sheet, the basis must be 
wrong. 


Watch the Waveform 


“Well, it is just another example of how theory 


limited to sine waveform lets one down if applied to 
other waveforms regardless. As I mentioned some 
years ag? while discussing phase,t it is not really 
allowable to compare the phases of dissimilar wave- 
forms. It is true that the fundamental component of 
the Fig. 7(b) current is practically in phase with the 


t Wireless World, May and June, 1948. 
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voltage, but the current is certainly not all funda- 
mental. The peakier its waveform, the greater is the 
proportion in the form of harmonics. And while some 
half-cycles of these harmonics are admittedly flowing 
in the same direction as the generator voltage, others 
flow against it so represent negative power (i.e., power 
flowing back into the generator), and tend to cancel 
out the positive power. Just what the net result is 
necessitates a not-so-easy integration; but without 
knowing any integral calculus at all we can make sure 
that when the current is very peaky the power is nor 
equal to EI. Suppose that the current is I,,,, for 
one-tenth of each half-cycle, from 81° to 99 , and 
zero elsewhere. During this time the voltage varies 
from 0.988 E,,,,, to Emar and back again. Its average 
is clearly above 99°, of Emam so we shall be near 
enough if we say it is E,,,.. The power during this 
period is therefore practically E masimu and for the 
rest of the half-cycle is zero. The average power is 
therefore one-tenth of this—O.]1 Emarimar Now 
compare this with EI. E is E,,,,,/./2. While it is 
flowing, the current is Imar; the current-squared is 
Pmax the mean current-squared is I?,,,,/10; the root 
mean current-squared or r.m.s. value is J,,,2/ v10. 
So El is E parl ical 1/20 = 0.223 Emari mare In other 
words, the actual power is not EI but 

0.1 EI 

0.223 
less than half what it would have been with a sine 
current waveform having the same r.m.s. value. 

But although the r.m.s. value of the current, such 
as would be indicated by an accurate thermojunction 
milliammeter, doesn’t necessarily count in reckoning 
power delivered, it counts only too well in reckoning 
heating of any resistance it passes through, so again 
it is the value that must be used for choosing the gauge 
of wire for the transformer secondary. 


= 0.447EI — 


Summary 


Let us sum up the voltage and current lore concerning 
the full-wave reservoir rectifier circuit. Voltages 
present little difficulty in practice: the ‘‘ generator ” 
(i.e. transformer secondary) usually supplies something 
reasonably sinusoidal, which can therefore be measured 
with any reasonably accurate voltmeter having an 
appropriate a.c. range. The significant voltage at the 
output is the mean value, measured with a moving-coil 
voltmeter. So far, the ordinary multi-range test 
meter is sufficient. The actual peak inverse voltage 
across either rectifier is important, but one doesn’t 
usually bother to measure it, because the most it can 
be is a trifle less than twice the peak half-secondary 
voltage (or, if you prefer, a-trifle less than the peak 
voltage across the whole secondary). The reason is 
pretty obvious: the greatest instantaneous voltage the 
generator can apply in the ‘‘ wrong” direction is 
Emar and at that moment C is also applying a voltage 
in the same direction, which at no-load would be very 
nearly Emar- Soto be on the safe side the peak inverse 
voltage with this circuit is always taken as 2E,,,,, Or 
2\/2E = 2.8E. 

If one is interested in ripple voltage, then certainly 
complications do arise, because it has a decidedly 
non-sinusoidal waveform. But usually there is no 
need to distinguish very clearly between the several 
possible values—a rough idea will do. The peak value 
can be read by means of a peak valve voltmeter with 
blocking capacitor, or alternatively an oscilloscope. 
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Currents are trickier. There are: 

(1) The mean value of the output current, measured 
by a moving-coil meter in series with R}. This should 
equal the sum of the readings on the same meter con- 
nected to measure each rectifier current in turn. 

(2) The peak value of the current through each 
rectifier. This is important for voltage rating. Use 
about 5{2 of resistance and a sensitive peak voltmeter 
or oscilloscope. 

(3) The r.m.s. value of current through each 
rectifier. This is measurable with a thermal meter and 
is the one that must be used for calculating watts loss. 

(4) The equivalent r.m.s. value of sinusoidal current 
in phase with the voltage. Presumably this could be 
measured by means of a suitable wattmeter, by 
dividing the watts supplied from the whole secondary 
by the r.m.s. voltage of the same. Lacking the suitable 
wattmeter (as most people do), one would have to reckon 
up the wattage bit by bit: chiefly the load power (load 
current X load voltage), plus twice the square of the 
r.m.s. current through either rectifier multiplied by the 
effective resistance of either rectifier and any limiting 
resistance in series with it. 

(5) The ripple current through C. This is necessary 
for checking that the rating for the capacitor is not 
being exceeded. If a r.m.s. current meter is available, 
it can be read directly by connecting the meter in 
series with C. Because the ripple voltage waveform 
is far from sinusoidal—and the current waveform still 
farther from it, because the reduced reactance of C 
at higher frequencies favours the harmonics—the 
reading on a rectifier-type meter is likely to be some- 
what out, but perhaps good enough for the purpose. 

A disadvantage of the reservoir type of rectifier 
circuit, half-wave or full-wave, is that if the load is 
absent—as happens if the rectifiers come into action 
before the valves in the set have warmed up—the 
output voltage rises to nearly E max- So if the smoothing 
capacitors have been chosen on a E,,,,;/4/2 basis 
they are not likely to be very happy during these 
periods. For this and other reasons (such as avoiding 
high rectifier peak current) use is sometimes made of 
the “choke input” circuit, in which a so-called 
swinging choke is connected between the rectifiers and 
C. This type of circuit works quite differently from 
any we have discussed, and would demand several 
pages to itself, moreover it is practically never used in 
domestic equipment, so I am only just mentioning it to 
show that when you have explored all the voltage- 
doubling etc. types there are still more worlds to 
conquer! 


Receiving Valve Manual 


VALVES for colour television are included in the latest 
edition (RC-17) of the well-known RCA “ Receiving Tube 
Manual” which is now available in this country. The 
book has been revised, expanded and brought up to-date, 
and contains technical data on more than 500 valves and 
c.r. tubes. There are also sections on basic theory, inter- 
pretation of data, applications, installation ‘and testing 
which contain a good deal of new matter. The section 
on circuits now includes several new circuits for use in 
high-quality audio amplifiers. Among these are a low- 
distortion input amplifier stage, a two-stage input amplifier 
using cathode-follower output, a bass and treble tone- 
control amplifier stage and a complete 10-watt high- 
quality amplifier. 

Priced at sixty cents in the U.S.A., the manual is avail- 
able in this country from RCA Photophone, Ltd., 36, 
Woodstock Grove, Shepherds Bush, London, W.12, at 8s. 
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Pocket Wire Recorder 


PLAYING times of up to 2} hours are provided in the 
German-designed “ Minifon 54” recorder which is to be 
distributed in this country by the “Emidicta” Division of 
E.M.I. Sales and Service, Ltd., 363, Oxford Street, 
London. 

Measuring 64 x 43x 1g in and weighing only 24 Ib with 
batteries, the “ Minifon” is a remarkable example of 


daidit ey 


“ Minifon 54°’ wire recorder with lapel microphone and 
stethophone earpiece. 


Miniaturization, particularly in the mechanical drive 
mechanism and controls, which are of watch-like precision. 
A 12-V layer-built battery costing 5s 6d gives a running 
time of 10 to 15 hours. The motor, which is governed, 
drives a large diameter take-up spool which ensures a 
virtually constant winding speed of 11.8in (30 cm)/sec: 
re-winding is at 2} times this speed. The wire diameter 
is 0.002 in. 

A three-stage amplifier using hearing-aid type valves 
is used for recording and playback, and runs from 
separate 1.5-V and 30-V batteries. The recorded frequency 
range claimed is 200-4,000 c/s and the quality of reproduc- 
tion with saturation bias (a permanent magnet is used for 
erasure) is more than adequate for speech. 

The basic price of the “ Minifon 54” is £85 with 
batteries, 1-hour duration spool, lapel microphone, stetho- 
phone earpiece, and leather case. Numerous accessories 
are available including a wrist microphone, typists’ foot- 
control unit, mains power supply unit for the motor, and a 
pick-up coil for recording two-way telephone con- 
versations. 


News from the Clubs 


Birkenhead.—The Wirral Amateur Radio Society continues 
to meet at 7.30 on_the first and third Wednesdays of each 
month at the Y.M.C.A., Whetstone Lane, Birkenhead. Sec.: 
A. C. Wattleworth, 17, Iris Avenue, Claughton, Birkenhead, 
Cheshire. 


Birmingham.—“ Television Acrials” is the subject of the 
talk to be given by A. P. Halc, of Belling & Lee, to members 
of the Slade Rado Society at the‘r meeting on November 12th 
at 7.45 at the Church House, High Street, Erdington. The 
annual general meeting wil be held on November 26th. Sec.: 
C. N. Smart, 110, Woolmore Road, Erdington, Birming- 
ham, 23. 


Portsmouth.—The Portsmouth & District Radio Society now 
has its own club room, open every even:ng, at the British 
Legion Club, Queen’s Crescent, Southsea. Meetings are held 
each Tuesday at 7.30. The November programme includes 
films (2nd), a lecture on televison (9th) and a discussion on 
television interference (23rd). The club operates a QRP 
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transmitter, G3DIT. Sec.: L. B. Rooms (G8BU), 51, Locks- 
way Road, Milton, Portsmouth, Hants. 


Cleckheaton.—At the November 3rd meeting of the Spen 
Valley & District Radio & Television Society D. Skirrow 
(G3GFD) will speak on “ Radio Valves and their Uses.” The 
subject for the meeting on November 17th is “ Oscilloscopes ” 
by G. F, Craven, of Craven Electronic Instruments. Meetings 
are held at 7.30 at the Temperance Hall, Cleckheaton. Sec.: 
N. Pride, 100, Raikes Lane, Birstall, Leeds, Yorks. 


Newark.—Technical films will be shown at the meeting of 
the Newark & District Amateur Radio Society at 7.0 on 
November 7th at the Northern Hotel, Newark. At the mid- 
monthly meeting at Northgate House at 7.0 on November 18th 
a commercial trans-receiver will be demonstrated. Sec.: J. R. 
Clayton, 160, Wolsey Road, Newark, Notts. 


Romford.—Meetings of the Romford & District Amateur 
Radio Society are heid each Tuesday at 8.15 at R.A.F.A. 
House, 18, Carlton Road, Romford. Details of the winter 
programme, which includes lectures, discussions and films, are 
available from the secretary, N. Miller, 18, Mascalls Gardens, 
Brentwood, Essex. 


Southend.—Meetings of the Southend & District Radio 
Society are temporarily being held at the Ekco Works, 
Southend-on-Sea, on alternate Fridays at 7.45, the November 
meetings being on the 12th and 26th. Sec.: J. H. Barrance, 
M.B.E. (G3BUJ), 49, Swanage Road, Southend-on-Sea, Essex. 


Short-wave Conditions 


Predictions for November 


THE full-line curves given here indicate the highest 
frequencies likely to be usable at any time of the day or 
night for reliable communications over four long-distance 
paths from this country during November. 

Broken-line curves give the highest frequencies that will 
sustain a partial service throughout the same period. 


Ht} BUENOS AIRES 


12 16 20 
C.M.T. 


= FREQUENCY BELOW WHICH COMMUNICATION SHOULD 
BE POSSIBLE ON ALL UNDISTURBED Days 


———=— PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY 


eseetseoore FREQUENCY BELOW WHICH COMMUNICATION SHOULD 
BE POSSIBLE FOR 25°%o OF THE TOTAL TIME 
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Measurement of Phase and Amplitude 


Simple Method for Use with Feedback Amplifiers 


By H. H. OGILVY, D.L.C.(Eng.), A.M.LE.E. 


ìr is well known that high-gain negative feedback 
amplifiers tend to become, in fact, positive feedback 
amplifiers at extreme frequencies and may, unless 
special phase shifting and attenuating circuits are 
introduced, actually oscillate and become useless for 
the purpose intended. Feedback amplifiers, such as 
those used for computing are especially likely to be 
troublesome, since the feedback is usually about 100%. 
It is very desirable to be able to measure the char- 
acteristics of a prototype amplifier so that the tendency 
to oscillate, or rather, the stability margin, may be 
determined and, if insufficient, the necessary steps 
taken to improve this margin. The data required to 
assess the performance is usually presented in the form 
of a Nyquist diagram, and the preparation cf this 
diagram requires the measurement of relative phase 
and amplitude of output with respect to input under 
open loop conditions over a wide range of frequencies. 
In particular, the measurement of phase presents some 
difficulty. 

The conventional method is to use a cathode-ray 
oscilloscope and estimate phase from a Lissajous 


RELATIVE DEFLECTION (D) 


Fig. |. Relative amplitudes res- 
ulting from the addition of two 
sine waves of equal amplitude 
and frequency, but with different 
phases. AX LOW-IMPEDANCE 
la) SIGNAL 
“GENERATOR 


Fig. 2. Schematic diagram of 
phase measuring apparatus. 
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figure. This is rather clumsy and uncertain since the 
characteristics of the C.R.O. amplifier cause phase 
shift, particularly at the lower and upper frequencies. 
Commercial equipment is available for the measure- 
ment of phase, but is usually rather costly and complex. 
The method to be described is simple and economical. 
If two sine waves of the same amplitude and 
frequency but differing in phase by an angle ¢ are 
added together, the resultant is also a sine wave, i.e., 
the resultant, 
v = V sin wt + V sin(wt + $) 
= Vsin wt + V sin wt.cos $ + V cos wt sin ¢ 
V(1 + cos ¢) sin wt + V sin ¢ cos wt 
= Vy (1 + cos $)? + sin? ¢ sin (wt + a) 
sin $ 
1 + cos ¢ 
V Vcos*$ + sin?¢ + 1 + 2 cos ¢ sin (wt + a) 
V/2VV/1 + cos ¢ sin (wt + a) 
Hence the amplitude of the resultant is proportional to 
/1 + cos ¢ where ¢ is the phase angle. The deflec” 
tion of a C.R.O. or a moving coil rectifier instrument 
would therefore be dependent on this function. The 
maximum value of y1 + cos ¢ occurs when ¢ = 0 
and if full-scale deflection (D = 1) on the indicating 
instrument occurs when ¢ = 0 then D = Ky/1+cos¢, 
where K is a constant. Hence 1 = Ky1 + 1 and 


where a = tan-! 


K = 1/\/2 and therefore D = ivi + cos ¢ or 
\ 


cos $ = 2D? — 1 and ¢ = cos-(2D* — 1). 

Fig. 1 shows the curve relating phase angle to 
relative deflection (full line). Phase angles between 
80° and 180° are easily determined from the deflection, 
but below 80° the rate of change of phase with deflec- 
tion becomes too great for reasonable accuracy of 


R =R= 
R= Re = 200 kì 
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observation. However, if the reference signal, Vsin wt 
is reversed in phase the resultant wave is now 
v = — V sin wt + Vsin (wt + ¢) 

and this gives a resultant amplitude of /2V y 1 —cos ¢. 
The relative deflection (D) is now 0 when ¢ = G and 
1 when ¢ = 180°, if the constant of propor- 
tionality is obtained as before. Hence the expression 
$ = cos-'(1 — 2D*) is obtained and this is also 
plotted in Fig. 1 (broken line) showing that phase 
angles between 0° and 100° may be accurately deter- 
mined, It should be understood, of course, that this 
method does not differentiate between leading and 
lagging angles, but where there is a doubt the sense 
can be easily determined. In general, the condition 
required, i.e., that both signals to be compared must 
be of equal a nplitude, will not apply but the method 
to be described shows how this may be achieved 
quite simply. 

The basic scheme for measurement of phase and 
amplitude is shown in Fig. 2. It is assumed that a 
low-impedzn:e signal generator is fed into two 
potentiometeis of equal and relatively low resistance 
(about 1,000 ohms). With the switch, S,, in the 
Pcsition shown, equal antiphase voltages are available at 
the wipers of R, and R, with respect to earth. This 
condition is therefore suitable for the measurement of 
phase angles between 0° and 100°. The amplifier 
under examination is fed from the wiper of R, which 
is set to some convenient value (= r,) sufficiently 
small to avoid saturation of the amplifier. With S, in 
position 1 the deflection of the C.R.O. is adjusted, 
using R,, to 50% of a predetermined arbitrary magni- 
tude. S, is then placed in position 2 and R, adjusted 
for the same deflection (=r,). The condition of 
equality cf amplitudcs has thus been achieved and the 
ti tid rg 7, is obviously the gain of the amplifier at the 
particular frequency. 


If S, is now placed in position 3, the output of the 
amplifier = V sin (wt + ¢) is now added to the 
reference = — V sin wt in the network R, R, and R,. 
The arbitrary full scale deflection will occur when 
$ = 180°. The relative deflection obtained will be 
according to the law ¢ = cos~(1 — 2D*) and ¢ may 
be determined from the curve in Fig. 1. 

For phase angles greater than 100°, S, should be 
placed in the upper position and then ¢ = cos- 
(2D? — 1). In the majority of cases, the sense of the 
phase angle will not be in doubt. Where there is 
uncertainty, however, the sense may be determined by 
making the output of the amplifier lag, using a simple 
RC circuit and repeating the above procedure. If the 
angle obtained has increased, then the original angle 
must have been negitive or lagging. The facilitate 
measurements, the C,R.O, time base should be 
switched off, except when checking the amplifier 
output for saturation. 

Although the scheme shown in Fig. 2 will be 
satisfactory for many purposes, there may be errors 
in measurement at the higher frequencies due to 
unequal impedances to eartn at the terminals of the 
sigaal generator. Also, in some applications, it may 
be undesirable to load the device under test, even 
though the load (R;) is several hundred thousand 
ohms. To overcome these difficulties, the circuit 
shown in Fig. 3 is suggested. This presents a very 
high impedance to the amplifier. Phase splitting is 
obtained electronically by Vla which is one-half of a 
double triode (12AT7). The measurement procedure 
is the same as before. The potentiometer R;, may be 
fed into an amplifier of low output impedance and 
used to drive a moving coil rectifier meter. For 
convenience this meter may be scaled according to the 
law relating phase angle (¢) to relative deflection (D) 
(Fig. 1) and phase read off directly. 


skh Fig. 3. Practical 
+300V (LOW-IMPEDANCE SOURCE ) circuit diagram using 
buffer valves to re- 
Ki Vi sin wt r duce the errors due 
~K2K,V, sin we to unbalance at high 
Via frequencies. 
Oif 
= 
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NOVEMBER 


Institution of Electrical Engineers 


London.—November 8th. Discussion 
on “ Methods of Teaching Technical 
Writing” opened by G. Parr at 6.0. 

November 10th. “ Standard Fre- 
quency Transmissions" by L. Essen, 
D.Sc., Ph.D., at 5.30, followed by “ The 
Standard Frequency Monitor at 


National Physical Laboratory” by 
J. McA. Steele, B.Sc.(Eng.), and 
“Standard Frequency Transmission 


Equipment at Rugby Radio Station ” by 
H, B, Law, B.Sc.Tech. 

November 16th. Celebration of the 
Jubilee of the Thermionic Valve com- 
mencing at 2.30 with the address of 
the Lord President of the Council, the 
Marquess of Salisbury, followed by 
“The Genesis of the Therm onic 
Valve” by Professor G. W. O. Howe, 
D.Sc., LL.D. At 3.30 ‘“ Thermionic 
Devices from the Development of the 
Triode up to 1939" by Sir Edward 
Appleton, D.Sc., LL.D., F.R.S., and at 
5.30 “ Developments in Thermionic 
Devices since 1939” by J. Thomson, 

a Ph.D., D.Sc. 

November 22nd. “Plastics for the 
Radio Engineer” by Maldwyn Jones at 
5.30. 

November 23rd. “ The Application of 
the Hall Effect in a Semi-Conductor to 
the Measurement of Power in an Elec- 
tromagnetic Field” by Professor 
H. E. M. Barlow, Ph.D., B.Sc.(Eng.), at 
5.30 followed by “ Audio-Frequency 
Power Measurements by Dynamometer 
Wattmeters” by A. H. M. Arnold, 
Ph.D., D.Eng. 

November 30th. Discussion on “ The 
Servicing of Electronic Measuring In- 
struments and its Effect on their 
Design” opened by Denis Taylor, 
M.Sc., Ph.D., at 5.30. 

All the above meetings will held 
at Savoy Place, London, 2 

East Midland Centre. — November 9th. 
“Properties and Application of High 
Permeability Magnetic Alloys” by 
G. A. V. Sowter, Ph.D., B.Sc., at 6.30 
at Loughborough College. 

November 23rd. `“ Telernetering for 
System Operation” by . Dunn. 
B.Sc., and C. H. Chambers, at 6.30 at 
the Gas Dept., Demonstration Theatre, 
Nottingham. 

November 26th. “A Radio Position 
Fixing System for Ships and Aircraft” 

y C. Powell at 6.30 at the College of 
PATE E Leicester. 

North Midland Centre.—November 
9th. Discussion on “ The New I.E.E. 
Examination Re ulations” opened by 
E. C. Walton, B.Eng., Ph.D., at 6.30 at 
1, Whitehall Road, fea ds. 

North-Western Radio Group.— 
November 24th. “The Manchester- 
Kirk o’Shotts Television Radio-Relay 
System” by G. Dawson, B.Sc., L. L. 
Hall, K. G. Hodgson, B.A., R. A. Meers, 
and J. H. H Merriman, M. Sc., at 6.45 
at the Telephone House, Chapel Street, 
Salford. 

South Midland Centre.—November 
22nd. ‘* Loudspeaker Systems—Recent 
Trends in Design” by Major A. E. 
Falkus, B.Sc.(Eng.), at 6.0 at the James 
Watt Memorial Institute, Great Charles 
Street, Birmingham. 

November 25th. “ Colour Television ” 
by C. J. Hirsch at 7.15 at the Winter 
Gardens Restaurant, Gt. Malvern. 

Reading District. —November 29th. 
“Television Interference” by K. R. 
Seamans at 7.15 at the George Hotel, 
Reading. 
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MEETINGS 


British Institution of Radio Engineers 


London Section.—November 24th. 
“The Development and Design of 
Direct-Coup‘ed Oscil'oscopes for Indus- 
try and Research” by M. J. Goddard 
at 6.30 at the London School of 
Hygiene and Tropical Medicine, Keppel 
Street, W.C.1. 

Scottish Section—November 4th. 
“The Latest Deve'opments in TV 
Cameras ” by H. McGhee at 7.0 at the 
Institution of Engineers and Ship- 
builders, Elmbank Crescent, Glasgow. 

Merseyside Section.—November 4th. 
“Radio Receiving Valve Manufacture” 
by G. P. Thwaites, B.Sc., at 7.15 at the 
College of Technology, Byrom Street, 
Liverpool, 3. 

North-Western Section. — November 
4th. "Electronic Servo Mechanisms” 
by J. L. Russell at 7.0. 

November 30th. *“ Electronics and the 
Wind Tunnel” by G. J. Scoles, B.Sc., 
at 7.0. 

Both mectings will take place at the 
Reynolds Hall, College of Technology, 
Sackville Strect, Manchester. 

North-Eastern Section. — November 
10th. “ Stereophonic Sound” by R. A. 
Bull, B.Sc.(Eng.), at 6.0 ar Neville Hall, 
Westgate Road, Newcastle-upon- Tyne. 

South Wales Section.—November 
17th. “The Techniques of Power 
Measurements from D.C. to 5 Mc/s” by 

. F. Lawrence at 6.30 at the College 
of ‘Technology, Cathays Park, Cardiff. 


British Sound Recording Association 
London.—November 19th. “ Balance 
and Control” by G. Elliott at 7.0 at 
the Royal Society of Arts, John Adam 
Street, W.C.2. 
Manchester Centre.—November Zend: 
“ Transformers and Chokes” by be 
Holiday at 7.30 at the Engineers’ Club, 
Albert Square, Manchester. 
Centre.—November 
Can Be Music” by 


South-Western 
24th. “Hi-Fi 

N, C, Mordaunt (Tannoy) at 7.30 at 
Callard’s Café, Torquay, Devon. (Joint 
meeting with Incorporated Practical 
Radio Engineers). 


Physical Society 

November Sth. Duddell Lecture, 
“The Development and use of Large 
Radio Telescopes,” by Professor A. C. 
B. Lovell at 5.0 at Burlington House, 
London, W.1. 


Television Society 

London.—November 12th. “Faulty 
Interlacing” by G. N. Patchett, Ph D., 
B.Sc., at 7.0 at the Cinematograph Exhi- 
bitors’ Association, 164, Shaitesbury 
Avenue, W.C.2. 5 

Noveməe 18th. Conversazione to 
mark the Jubilee of the Invention of the 
Thermionic Valve at 7.0 at University 
College, Gower Street, W.G.2. 

November 25th. *“ European Tele- 
vision Prog-amme Exchanges” by 
M. J. L. Pulling, O.B.E., M.A., (B.B.C.) 
at 7.0 at the C.E.A A., 164, Shaitesbury 
Avenue, W.C.2. 


British Kinematograph Society 

London.—November 24th, “ Factors 
Affecting Quality in Colour Television ” 
by I. J. P. James, B.Sc., at 7.15 at the 
Caumont BaGsh Theatre, Film House, 
Wardour Street, W.1. 


Radio Society of Great Britain 

November 19th. Technical films at 
6.30 at the I.E.E., Savoy Place, Lon- 
don, W.C.2. 
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Progress in © 


i 


TRIX equipment maintains a 
long-established tradition of pro- 


gressive design and high-grade 


workmanship. There are stan- 
dard units for every requirement. 
each a masterly expression of 
sound-reproduction technique. 
For large or small installations, 
our catalogue and expert advice 


are freely at your disposal. 


MODEL G 7822 
This new Ribbon 
microphone with 
superlative perform- 
ance and attractive 
streamlined appear- 
ance, is of excep- 
tionally small size 
and weight, measur- 
ing only Ijin. in 
diameter. 


With high sensitivity 
and minimum of feed- 
back effects, it can 
be supplied ip satin 
chrome or bronze 
finish, and with ad- 
ditional switch-box 
attachment if desired. 


MODEL 
RE48. A heavy 
duty, reflex 
type, weather- 
proof horn 
speaker with 
exceptional ran; ange and performance. 
Very suitable for all public address 
work. 


SERVICE IN SOUND BY 


The TRIX E.ECTRICAL CO.LTD. 


1-5 MAPLE PLACE. TOTTENHAM CT ROAD, 


LONDON. W.I Phone: MUSeum 5817 
Telegrams and Cables; TRiXADIO, WESDO, LOHIDON 
SS a Se a ES eer 
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RANDOM RADIATIONS 


By “DIALLIST” 


TV Interference with Radio 


THERE IS perhaps far more inter- 
ference radiated by television 
receivers, to which J. Platts and G. O. 
Thacker refer in last month’s Wire- 
less World, than is generally realized. 
Many owners of broadcast receivers 
have come to regard any unwanted 
noise from the loudspeaker as just one 
of those things and don’t know that, if 
they will only report it, the P.O. 
engineers will do their best to help. 
No one should be allowed to operate 
a television receiver which spreads 
alarm and despondency among his 
listening and viewing neighbours. 
But the P.O. anti-interference people 
either don’t realize the existence of 
clause No. 4 of the television licence 
schedule or have been instructed not 
to enforce it—or to prohibit the use 
of the offending set (under clause 7) 
until it has been rendered 
innocuous. 


A Bit Much ? 


The people really to blame, of 
course, when television interference 
is broadcast, are not the users but the 
manufacturers. It never occurs to 
the ordinary completely non-techni- 
cal buyer of a TV receiver that the 
set of his choice may possibly cause 
various unpleasant things to happen 
to his neighbours’ receivers when- 
ever he switches it on. The advertise- 
ments assure him that it is the best of 
the lot; his wife likes the cabinet; the 
17-inch tube will take the wind out 
of the sails of the Robinson’s 15-inch 
next door. He puts down his money, 
or signs a “ never-never ” agreement, 
and feels that a good job has been 
well done. Can’t you imagine his 
indignation and his “ Pygmalion” 
retort when the P.O. engineers diffi- 
dently suggest that he should have 
something done to his beautiful set 
and pay for it? A warning to manu- 
facturers by the P.M.G. that after a 
certain not-too-far ahead date a ban 
on the use of interfering receivers 
would be enforced might work 
wonders. The new B.R.E.M.A. 
standards for manufacturers should 
bring about a great improvement; but 
not all makers of television receivers 
are members of the association. 


Anti- Flutter 


WITH the rapid expansion of both 
civil and military aviation each year 
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sees more and more planes in the air. 
Unless we live in remote places they 
now pass over or near our homes at 
all hours of the day and night. 
Aeroplane flutter is already one of 
the commonest kinds of interference 
with television, particularly in places 
near aerodromes, or on regular fly- 
ing routes. No form of a.g.c. seems 
able to cope adequately with flutter, 
for the time constants of the circuits 
are too long. Here’s an opportunity 
for someone to develop an effective 
system of “automatic flutter suppres- 
sion.” It’s sure to be done some day. 
As a dweller within a couple of miles 
of a big and busy aerodrome, I hope 
fervently that it may come soon. 


All-Dry Sets 


THE “ALL-DRY” receiver has 
many attractive points; and there is 
still more to be said for the kind that 
can be worked from the mains or 
from its own batteries. The “ pros” 
for both sorts are that they are light, 
genuinely portable and of small size. 
But there is one serious “con” and 
that is the comparatively short life of 
the rather expensive combined h.t. 
and l.t. battery. Actually, it’s the 
filament part of this battery which 
passes out, as a rule, and leads to 
distortion and, eventually, to a signal 
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“WIRELESS WORLD” 


RADIO LABORATORY HANDBOOK: M. G Scroggie, B.Sc, 
RADIO VALVE DATA. 4th Edition Compiled by the Staf of 


SHORT-WAVE RADIO AND THE IONOSPHERE. T. W. 
Bennington, Engineering Division, B.B.C. Second Edition. 10/6 10/10 


SUPERHETERODYNE TELEVISION UNIT. Second Edition. 2/6 2/8 


INTRODUCTION TO VALVES. R. W. Hailows, M.A. Canta); 
M.1L.E.E., and H. K. Milward, B.Sc. (Lond.), A.M.LE.E. .. 8/6 8/10 


WIRELESS WORLD TELEVISION RECEIVER MODEL II: 
Complete constructional details iis notes on moarralzing 


the originai design 3/6 3/9 
RADIO INTERFERENCE SUPPRESSION as a Appliéd to Radio 

and Television Reception. G. L Stephens, A.M.I.E.E. Se 10/6 10/1: 
SOUND RECORDING AND REPRODUCTION. A B.B.C. 

Engineering Training Manual. J. W. Godfrey and S. W. 

Amos, B.Sc. (Hons.), A.M.LE.E. ... s A s ww.  30/- 30/8 
ADVANCED THEORY OF WAVEGUIDES. L. Lewin ..  30/- 30/7 
FOUNDATIONS OF WIRELESS. M S: Scroggie, Be, 

M.I.E.E. 5th Edition med x 12/6 13/- 
TELEVISION RECEIVING EQUIPMENT. w T- Cocking. 

M.1.E.E. 3rd Edition oe idea 18/- 18/8 


A complete iist of books is available on application. 
Obtainable from ali leading booksellers or from 


ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.1. 


too weak to be of any use. When the 
filament section has packed up the 
h.t. cells would usually be good 
for many more hours of useful 
service. Would it not be a great im- 
provement if the h.t. and Lt. dry 
batteries were separate units? I 
haven’t a doubt that it would; nor 
should there be any difficulty about 
it for set makers or battery 
manufacturers. 


Time by the Forelock 


DURING a recent visit to East 
Anglia I noticed over one house the 
familiar vertical H television aerial 
and a very much smaller horizontal 
array. The orientation appeared to 
be about right for Wrotham; but 
could this moderately powered f.m. 
transmitter possibly be receivable at 
so great a distance? The answer 
came a day or two later when I 
happened to meet the owner of the 
house. “Do you find Wrotham any 
good here?” I asked. ‘“ Wrotham,” 
he said; “What’s that?” “ Why, the 
B.B.C. experimental f.m. station. 
Isnt that what your horizontal 
array’s for? ” He laughed: “ Oh no,” 
he said, “that’s for Norwich, when it 
gets going.” Nothing like being in 
good time! The temporary Norwich 
TV station, using, I believe, the pre- 
sent channel 3 Brighton “ booster” 
as its transmitter, isn’t due to make 
a start for 5 or 6 months yet. 


Modern Mains Receivers 
THE thing that I like least about our 
mains receivers of to-day is that the 


PUBLICATIONS 


Net By 
Price Post 


25/- 26/3 


3/6 3/10 
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great majority are built on a.c./d.c. 
lines with no transformer between 
them and the supply mains. On d.c. 
there’s nothing much amiss, for 
neither sound nor television receivers 
will work unless the mains plug is 


put the right way round into its 

socket. But on a.c. both will function MOULDED TOGGLE-SWITCHES 
whichever way it’s inserted. Accord- 
ing to the law of averages this 
means that at any time half the mains 
sets operated on a.c.—say 5,000,000 
“sound” and 1,500,000 television 
—are working with their chassis 
directly connected to the phase wire 
and with nothing earthed. The 
thought of all those acres of chassis 
swinging through 500-700 volts peak- 
to-peak 50 times each second must 
be a rather solemn one to any electri- 
cal engineer brought up on the old 
sound principles. Ours is, I believe, 
the only civilized country in which 
this sort of thing is permitted and I 
can’t help feeling sorry that the 
LE.E. regulation about the use of 
an isolating transformer between a.c. 
mains and apparatus was ever 
relaxed. But there it is, and we've 
got to make the best of it. As a safe- 
guard, my suggestion is that all mains 
leads should be fitted with sockets 
which can be connected in one way 
only to the plugs in the receiver and 
that at the other end there should 
be a 3-pin plug. Those who install 
receivers should be required to see ALL-MOULDED-INSULATION SINGLE-POLE @.M.B. 


that the a.c. power supply is from a | SNAP-ACTION TOGGLE-SWITCHES 


Correctly connected 3-pin socket, THESE entirely new BULGIN Miniature Toggle Switches 

have been introduced to meet a need which will grow, 
for switches with all-mouided insulation and high cest-voltage, 
with maintained high-insulation-MQ even under adverse 
climatic conditions, or for switching to high-Q “loads.” 
They continue the firmly-established BULGIN reputation 
tor reliable snap-toggle-Q.M.B. switches, meeting new reeds. 
Alternacives with balt-daily can be supplied. 


$.603/PD S.P. 2-WAY $.601/PD 


$.602/PD 


S.O.S. “ You need a TY 
ignition suppressor.” 


BRIEF SPECIFICATION 


Moulded Body and internal insulation of Thermo-setting Bakelite to Grade II/M, 
R.C.S.1000. Brass moving- and H.C.-copper fixed-Contacts with heavy SILVER- 
plating (to A.C.S.1000/7/2/2/2 if requested, and if ordered ‘mn quantity). External 
Metal parts heavily Nickel-plated, B.S.1224 (case=steel ; Bush, dolly, nuts-Brass), 


INSULATION RESISTANCE NOT LESS THAN I00MQ AT Soov, 


% FOR FULL DETAILS SEND FOR CATALOGUE 
(REF. 193/;WW) PRICE I/- POST FREE. 


MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS 


A. F. BULGIN & CO. LTD., 
BYE-PASS ROAD, BARKING, ESSEX 


Telephone: RiPpleway 3474 (5 lines) 


. sa? 


BULGIN 


COMPONENTS 
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UNBIASED | By FREE GRID 


Stars or Sunspots ? 


FORECASTING the future by 
means of the calculated positions of 
the heavenly bodies at certain given 
times is known as astrology when 
carried out by Madame Estelle or by 
those journals which cater for the 
unlettered masses, and astronomy 
when employed by the Astronomer 
Royal to give us the dates and times 
of tides and eclipses. 

Now, astrologers usually confine 
their prophecies to things like love, 
marriage and other disasters which 
depend on the whimsy of women 
and it is not very surprising there- 
fore, that their percentage of success 
is so low. The Astronomer Royal 
on the other hand, eschewing women 
and their ways, bases his forecasts 
on the solid rock of science and so 
obtains 100% success. 

I draw attention to these facts 
because something quite new in the 
realm of these stellar forecasts has 
made its appearance and this some- 
thing concerns we radio men very 
much indeed. A super-modern star- 
gazer hailing from the U.S.A. claims 
to be able to forecast ionospheric 
conditions for radio transmissions at 
certain times by studying the stars 
instead of sunspots. 

This celestial observer has secured 
the backing of one of the largest radio 
organizations in America, which has 
published figures showing that his 
successful forecasts represent 92% of 
the whole. However, in the opinion 
of some British ionospherists, this 
rather startling figure is obtained by 
a method of relating forecasts to 


ionospheric disturbances which, 
technically speaking, is open to 
question. 


I am inclined to agree with this 
opinion, although I think we ought 
to give this planetary pundit more 
rope with which to hang either him- 
self or us. Any good racecourse tip- 
ster can produce first-class results 
over a limited period but he cannot 
keep it up. Indeed, we had a re- 
markable instance of this sort of 
thing in the middle of the war when 
the editor published a letter under 
the heading of “ What the Sunspots 
Foretell.”* The writer of this letter 
pointed out a striking correlation be- 
tween the sunspot cycle and the 
career of Hitler and then proceeded 
to use this correlation to prophesy 
the end of the war with some degree 
of accuracy. 


“ History is Bunk” 


WHY is it that the Radio Industry 
Council took such pains to stress that 
this year’s radio show was the 21st 


* The letter mentioned by Free Grid was 
published in our March 1942 issue.—Eb. 


580 


when actualy it was the 25th? I 
believe tha: the official explanation is 
that the shows of the 1922-25 period 
were not “ National” shows, and yet 
in a potted “Radio Show History” 
which the R.I.C. issued to the Press 
at the time of the show we are told 
that one of them was promoted by 
the National Association of Radio 
Manufacturers and Traders (NAR- 
MAT). What the R.I.C. means, I sup- 
pose, is that the pre-1926 shows 
were not organized by its progenitor 
—the Radio Manufacturers’ Associa- 
tion—because it was not until that 
year that this new name—and a new 
constitution too—was adopted. It is 
as though the B.B.C. issued a history 
of British broadcasting and ignored 
the pre-1927 years because the ser- 
vice was then conducted by the 
British Broadcasting Company and 
not the British Broadcasting Corpora- 
tion. 

The “historian” picks out home- 
construction as the one thing worthy 
of mention at the 1924 show and 
completely ignores the fact that a 
valve with the then unheard-of 
amplification factor of 20 was shown. 
This was also the first show at which 
the superhet was seen; two very 
prominent firms exhibiting it. 

This official “history” describes 
the superhet as one of the novelties 
of the 1927 show, whereas in actual 
fact it was rather in eclipse then. It 
did not start to stage a real come- 
back until over three years later, as 
I myself mentioned in W.W. for Sep- 
tember 17th, 1930. The real novelty 
about which everyone was talking in 
1927 was the screen-grid valve. And 
so I could go on. 


Sackcloth and Ashes 


I CERTAINLY put my foot in it 
when I said in the October issue that 
the smallest tape recorder available 
weighed 12 Ib and was far from 
pocketable. I have had several 
letters pointing out to me that there 
is one on the market weighing only 
2% lb which is really pocket-size. As 
it is described elsewhere in this issue, 
I will say no more about it except 
to plead in my defence that at the 
time I wrote I don’t think this instru- 
ment was available in this country; 
I won’t split hairs by claiming that 
I said tape recorder, whereas this 
instrument uses wire. 


Electronic Pulse Taking 


LAST JUNE I suggested that the 
present method of puise-taking in 
hospitals was out of date, likely to 
be very misleading and a gross waste 
of the nurses’ time. I pointed out 
that this could be done electronically 
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The Palpatron 


and automatically. By means of 
a miniaturized v.h.f. transmitter 
strapped to each patient’s wrist and 
a receiver with a battery of c.r. tubes 
in the ward-sister’s room, heartbeats 
could be read at any moment and, 
if desired, recordings could be made 
on film or magnetic tape. 

Now learn from the leading 
journal of the nursing profession 
(Nursing Mirror, August 27th) that 
an electronic device called the Pal- 
patron is in use for this purpose at 
the Boston City Hospital, Massa- 
chusetts, U.S.A., and that its great 
sensitivity enables a pulse reading to 
be detected when nothing can be dis- 
cerned by the normal manual 
method. 


Tnredpaces 


THROUGH the courtesy of a 
reader I learn that the terrible word 
TyAcBurtov is not used in modern 
Athens for television. No doubt 
some of you noticed that there was 
an unfortunate typographical error in 
my note last month, the omicron 
being omitted. The modern Greek 
word is 7Ae¢pzets but I don’t think 
we should have taken kindly to 
teleorasis instead of television. The 
same reader tells me of an excellent 
and up-to-date telecommunications 
dictionary of English and Modern 
Greek, published by the Sivitanideos 
Institution in Athens, with funds 
provided by the American Mission 
(European Co-operation Administra- 
tion) in Greece. 
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ADVANCE COMPONENTS LTD. MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17 Tel: LARkswood 4366/7/8 
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ADVANCE 


The Advance type H1 Audio 

Signal Generator completely covers the 
unusually wide range of 15 c/s to 50,000 c/s. T Y P E H í 
It is characterised by its extremely low 
distortion and level output over the £25 (List Price in U.K) 

entire range ; provides both sine 

and square wave output. A robust, 

reliable and accurate instrument for 

the discriminating service engineer 

© Accuracy + 1%, + 1 c/s. @ Distortion less 
than 1% at 1,000 c/s. @ Output from 

200 microvolts to 20 volts with accuracy of 


+2db. @ Weight 141b. @ Size 13%” x10} x8" 


Full technical details f I 2 é ¢ € 


available in Folder W/16. audio penera tor 


ADVANCE COMPONENTS LTD. MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17 Tel: LARkswood 4366/7/8 
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Ten features to bear in mind—plus the assurance that 


The Valves for VH.F. 
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Low drive power 
High efficiency 
Small size 

Hard glass bulb 
Low-inductance anode lead 


Zirconium coated carbon anode 


Double helical filament—low hum 
Anode/filament capacitance screen 
Low-loss powdered glass base 

Giant five-pin B5F base 


The 


QY3-125 (CV2130) 


tetrodes and QY4-250 


these valves are already being widely employed with 
marked success in both comaunications and industry. 
The triodes TY 2-125 (CV1924) and TY3-250 are recom- 
mended for grounded-grid R.F. amplifiers in communi- 
cations equipment and as oscillators in compact R.F. 
heaters. 


MAXIMUM OPERATING CONDITIONS (CLASS C TELEGRAPHY) at 50 Mc/s 


(CV2131)— included in the Services Preferred Types 
List—are characterized by high power gain and high 
efficiencies at V.H.F. 

Detailed information on the above range and other 
V.H.F. valves made by Mullard may be readily ob- 
tained from the address below. 


va get | tm Pw Te [ek Tae 

; TY2—125 (CV1924) ampl. | 2500 -200 205 | 40 390 A 
TY3—250 "a. | 3000 m -250 365 69 j 430 ' ; a 
= i } | | 
QY3—125 (CV2130) ampl. 3000 -i50 f 167 | 6.5 300 30 ë | 
QY4—250 (CV2131) ampi. | 374 j so [ 
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MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2 
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Ay outstan din Justly acclaimed as Britain’s finest 
u post-war communication receiver 


the BRT 400 D is in widespread use 


A by Military, Post and Telegraph and 
u e N eI A p urp 0 S e Broadcasting authorities throughout 


the world. 


: t] Combining first-class performance 
Communica 10n with a wide range of facilities, the 
BRT 400 D is equally suitable for 
~ both narrow-band telegraphy and 
recelver wide-band telephony reception— 
with a very high standard of 
reliability. 
It is available in either cabinet or 
rack mounting form, with a 500 kc/s 
crystal calibration unit as an op- 
tional extra. Normal operation is 
from an A.C. mains supply: an 


auxiliary power unit is available for 


12 volt battery operation. 


BRT 400D 


2 A 
SHORT SPECIFICATION = 
= BAND COVERAGE OVERALL FIDELITY 
0.150—0.385 Mc/s } . Less than 2 db down at 50 c/s 
0.510—30.0 Mc/s in 6 bands Less than 6 db down at 5,500 c/s 
SENSITIVITY A.G.C. CHARACTERISTICS 
a ee ee Output constant within 3 db for 100 db change in 
i signal input. 
SIGNAL/NOISE RATIO 
Standard input for 20 db:— OUTPUT CIRCUITS 
1.3—30.0 Mc/s ; m m < 70nV At 2.5 or 15 ohms eo ae .- 2.5 watts 
0.1§0—1.3 Mc/s on mam <sI0.0 LV At 120 ohms gei i =- 0.05 watts 
At 600 ohms wes was m .. 0.2 watts 
SELECTIVITY 
Six switched bandwidths :— POWER SUPPLY 
0.5 ke/s 1.0 ke/s 2.0 ke/s 95—130 and 195—250 volts, 40/80 c/s. Also from 
5.5 ke/s 9.0 k¢/s 13.0 ke/s 12 volt battery, using BRT 401 auxiliary power unit. 


= For the TA eA please send for a hbo of has beac 


sl ie lH i N ii T: 


THE GENERAL ELECTRIC CO, LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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| VIBRATORS ` VIBRAPOWER UNITS 
+ LF. AF. & MAINS TRANSFORMERS 
COILS & CERAMIC SWITCHES 


WRIGHT & WEAIRE LTD 


131 SLOANE STREET x LONDON i SWI 3 Telephone: SLOane 2214/5 
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peed 
SOLDERING IRON 


-MANUFACTURED FOR ENTHOVEN SOLDERS LTD, BY SCOPE LABORATORIES, MELBOURNE, AUSTRALIA 


STAR FEATURES 


% Heats up from cold in 6 seconds—by a light thumb 
pressure on the switch ring. 


ye When not in use, current is automatically switched 
off—thus greatly reducing wear of copper bit. 
Electricity consumption is correspondingly reduced. 


%*. Itis 10” long, weighs 3} ozs., can be used on 2-5 to 
6-3-volt supply. 4-volt transformer normally supplied. 


3% More powerful than conventional 150-watt irons and 
equally suitable for light wiring work or heavy 
soldering on chassis. 


% Simple to operate, ideal for precision work. Requires 
minimum maintenance at negligible cost. Shows low- 
est operating cost over a period. 


x% Can be uséd from a car battery. 

% Itis by far the most efficient and economical soldering 
iron ever designed for test bench and maintenance 
work. 


STAR APPLICATIONS 


Designed on an entirely new principle, this light-weight, versatile 
iron is eminently suitable for soldering operations in.the RADIO, 
TELEVISION, ELECTRONIC and TELECOMMUNICATION 
industries, particularly for all SERVICE work. For general purpose 
work the Superspeed Iron is the ideal stand-by soldering tool. 


ring iron is available WOW 


The Superspeed solde 


j l g == §) 
oe | Write for full particulars, including guarantee terms $ LIST PRICES 
z t ‘ EN, A 5 i Subject to trade aun 
e and free trial facilities, to the sole concessionaires in . = 
this country — Superspeed 39 16 


Soldering tron 


ROTH OVEN HOLDERS Tii MINED Pimmemertonsnun aie 


(industrial Equipment Division), 89 Upper Thames St., 5 ama ee a ae 
London, E.C.4. Telephone: MANsion House 4533 oe 


Ponton 
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PROFIT... 


BY EXPERIENCE 


The Mullard EF8o, high slope R.F. ‘Pentode is the most 
widely used valve of its type. This is as much due to its 
remarkable dependability as to its extremely efficient per- 
formance. Designed primarily as an R.F. or I.F. amplifier 
in television receivers, it is also suitable for use as a video 
amplifier, mixer or synchronising pulse separator. 

The dependability of all Mullard valves is the logical out- 
come of Mullard advanced quantity production techniques, 
many of which are unique. 

When ordering this type, BE SURE TO SPECIFY 
MULLARD. 


here is Wer 20 years'experience 
bebund the Mullard EF G0. 


' PROFIT BY THE EXPERIENCE 
OF THIS SERVICE ENGINEER 


4 
! 
l 
l 
Mr. P. W. Pengelly, Service Engineer of Radio and Electrical t 
Equipment Renters Ltd., Finchley, N.12. says : 1 
1 

1 

t 

al 


“We pride ourselves on the quality of our service work. That is why 
we never risk our reputation by using substitutes for Mullard valves, 
L which we have always found to be consistently efficient and dependable. 


Mullard 


THE MASTER VALVE 


PADIHAM BLACKBURN WANDSWORTH MITCHAM LYTHAM ST ANNES 
WHYTELEAFE FLEETWOOD GILLINGHAM HOVE WADDON RAWSTENSTALL 


Maad) MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
faliar 


Z 
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SERIES 100 


A.C, OPERATED 


SERIES 105 


D.C. OPERATED 


An extremely sturdy general 
purpose relay, which is available 
in a range of contact combina- 
tions from 1 pole normally open 
to 4 pole changeover, and 6 pole 
normally open, with a maximum 
contact rating of 10 amps 250v 
A.C. Normal power consump- 
tion is 3 watts, which can be 
reduced for the smaller contact 
assemblies if required. Vacuum 
impregnated coils can be sup- 
plied for tropical or humid 
conditions. 


TWO GENERAL PURPOSE TYPES 


SERIES 600 


A.C. OPERATED 


SERIES 605 


D.C. OPERATED 


This relay is similar to the 
Series 100/105 and has been 
specifically designed for light 
duty applications. Featuring 
sturdy and extremely compact 
blade assemblies from 1 pole 
normally open to 4 pole change- 
over, and 6 pole normally open. 
The contacts will carry 5 amps 
at 250v A.C. Following the 
usual practice all contact connec- 
tions are conveniently grouped 
at one end, and coils can be 
wound for either current or 
voltage operation to require- 
ment. Vacuum impregnated 
coils if specified. 


PHONE: NEWMARKET 3181-2-3. 


MAGNETIC DEVICES LTD 


NEWMARKET MAEV 


TELEGRAMS: MAGNETIC NEWMARKET. A 


r 
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The BIF of °55 is going to be a very lively 
affair—the first run by business for business. 
Publicity will be bold and challenging, and 
will bring in many more buyers from the 


home market as well as from the rest of 
the world. 


\ 


BIF. 55 
of 


Lower Cost to Exhibitors 

The basic cost of exhibiting in this new BIF will 
be lower than in any other comparable Fair in 
Europe... shell stand charges are down and so 
are those of electrical installations. 


Streamlining ... . 

The London Section of the new BIF will be under 
one roof—Olympia. It will be streamlined in more 
senses than one and every corner will be busier, 
more alive. But one consequence is that space will 
be limited. Some of it has already been booked... 


Include this revitalized BIF in your marketing 
programme for 1955. 


BOOK SPACE NOW 


Fill in the coupon below and send it to:— 
British Industries Fair Ltd., 
Ingersoll House, 9 Kingsway, London, W.C.2 
Or, for the Engineering and Hardware Section to: 
British Industries Fair, 
95 New Street, Birmingham 2. 


Please send further information together with 
BIF Regulations and Application Form to : 


NAME_ 


FIRM_ 


ADDRESS. 


10 
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Write for full 
particulars from 


TAYLOR TUNNICLIFF cemcrons) LTD. 


ALBION WORKS > LONGTON > STOKE-ON-TRENT 
Telephone: Longton 33122 


London Office : 125 HIGH HOLBORN, W.C.1 


Telephone : Holborn 1951/2 
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Component Bridge 


THE WAYNE KERR MODEL B.121 


A MODERATELY PRICED Self-contained 
instrument, capable of a wide range of 
accurate measurements. 

In addition to giving direct readings of 
resistance, capacitance, and inductance, 
it will measure the impedance between 
any pair of terminals in a three-terminal 
network, and it can also be used for in 
situ measurements of component values. 

Two individually calibrated dials 
give simultaneous readings of parallel 
combinations of resistive and reactive 
components, with independent scale 
multiplying of R and C values. The 
mains supply constitutes the source, 
and a selective amplifier with sensitive 
“magic eye” is used for null indication. 


J a iJ 
Specification 
RESISTANCE RANGE: 3 ohms to 1,000 megohms, 
using siz ranges and 3 multipliers of 0.1, 1 and 10. 


CAPACITANCE RANGE: 1.0 pF to 1,000 uF, using 
siz ranges and 3 multipliers of 0.1, 1 and 10. 


INDUCTANCE RANGE: 100 mH to 10,000 H in five 
ranges. 


ACCURACY: 2% on all ranges over the major part 
of the scale. If higher accuracy is required, the 
instrument can be supplied hand-calibrated. 


POWER SUPPLY: 110/115 V. or 200/250 V. at 50 c/s 
—10 W. approz. 


DIMENSIONS: 17%” x 103" x 10° high. 
WEIGHT: 151b. approximately. 


THE WAYNE KERR LABORATORIES LTD e NEW MALDEN # SURREY * MALDEN 2202 


—t 
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Microwave Test Gear 


Metropolitan-Vickers Electrical Company 
announce a complete range of precision 
microwave test gear for use in 3 in. x 1} in. 
waveguide over a band of wavelengths from 
10 cm. to 11 cm. 


1 PRECISION ATTENUATOR Type 501 G her RENEE Iniciowase 


2 MATCHED LOAD Type 506 equipment includes variable at- 
tenuator type 502, standing wave 

3 OSCILLATOR Type 508 detector type 512, wave meter 
type 517, high power load type 

4 FIXED ATTENUATOR Type 519 S15. S X band spectrometer 
type 5 

5 SHORT CIRCUIT Type 510 5 


Full technical details will 
6 DIRECTIONAL COUPLER Type 504 be sent on request. 


METROPOLITAN-VICKERS T 


ELECTRICAL CO LTO + TRAFFORD PARK > MANCHESTER, 17 VE 203 
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When a designer contemplates the input stage from a gramophone pickup he can 
(a) amplify and then compensate, (b) compensate before amplification, (c) com- 
pensate over the first stage by feedback. 

No single method is acceptable over a wide range of impedances if the requirement 
is low distortion and low noise. His choice and the circuit impedances used will 
depend upon the output level of the pickup, its source impedance, its load impedance 
and its characteristic. 

In the QUAD 11, the first stage circuit connections and their impedances are 
contained within a detachable plug unit. A range of units covers optimum design 


requirements for all types of pickups. 


PLAYBACK 
IMPEDANCES 


ONLY THE QUAD 11 GIVES PERFECT MATCHING AND OPTIMUM 
INPUT CIRCUIT ARRANGEMENTS. ONE OF THE REASONS WHY THE 
QUAD 11 GIVES THE CLOSEST APPROACH TO THE ORIGINAL SOUND. 


The Acoustical 


Cflcousncad ame 


0006 


~ 


T 


000000 


Ti 


() 


~-~ r 


000000 


WIRELESS WORLD NOVEMBER, 1954 


AUTOMATIC 
FREWUEN CY 
MONITOR œm 


@oxeeeeeoveeveeeosne rane angesed 


eeeoreeeeeoveeseeoeeeveaeevseeveoesr sven ee 


Designed for the measurement of ae 

any frequency in the range 10 c/s ea! 

to 20 Mc/s with a basic accuracy a 33 

of + 1 part in 10° + 0.1, 1.0, or PA, 

10 c/s. Higher accuracies available — no NISN AII 

if required. The unknown frequency is k ° : k 2 ee ILa? 
i Te ee 


determined by counting the number of cycles 
that pass through a ‘gate’ open for a selectable time interval of 0.1, 1.0, 
or 10 seconds. The result is presented on eight panel 

mounted meters each scaled 0 to 9 and is in decimal notation. Full 


information available on request. 


.CLINEMA-TELEVISION LIMITED 


A Company within the J. Arthur Rank Organisa‘ion 


WORSLEY BRIDGE ROAD : LONDON -: SE26 


Telephone HITher Green 4600 


( SALES AND F. C. Robinson & Partners Ltd., Hawnt & Co., Ltd., Atkins, Robertson & Whi 
SERVICING AGENTS 287 Deansgate, Manchester, 3 89 Moor St. Birmingham, 4 100 Torrisdsle Seo, ieee as 
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LEARN THE 


PRACTICAL 


WAY 


Specially prepared sets of radio parts with 
which we teach you, in your own home, 
the working of fundamental electronic 
circuits and bring you easily to the point 
when you can construct and service radio 
sets. Whether you are a student for an 
examination; starting a new hobby; intent 
upon a career in Industry; or running your 
own business—these Practical Courses are 
intended for YOU—and may be yours at 
very moderate cost, 


EASY TERMS FROM 15/- A MONTH 


With these outfits, which you receive upon 
enrolment, you are instructed how to build RADIO Elementar y—For 


basic Electronic Circuits (Amplifiers, carrying out basic practical work a. Oem) SURELIES 
Oscillators, Power Units, etc.) leading to in Radio and Electronics, from first IMMEDIATELY AND REMAINS, 
complete Radio and Television Receiver principles and leading to the design YOUR PROPERTY 

Testing and Servicing. and building of simple Receivers. 


RADIO Advanced—With this equipment, 
you are instructed in the design, construction, 
testing and servicing of a complete modern 
Superhet Radio Receiver. 


TELEVISION outfit No. 3 


—With this equipment you are instructed 
in the design, construction, servicing and 
testing of a modern high-quality 15” 
Television Receiver. 


OTHER COURSES WITH EQUIPMENT INCLUDE: 


MECHANICS - ELECTRICITY 
CHEMISTRY - PHOTOGRAPHY 


CARPENTRY 


ALSO DRAUGHTSMANSHIP - COMMERCIAL ART 
AMATEUR S.W. RADIO - LANGUAGES - ETC. 


hosrens 


Please send me your FREE book on Practical 
Courses: | am interested in Radio | (J. 
Radio 2]. Television Q 


Other subjects 


To: E.M.L INSTITUTES, Dept. 127x, 43, Grove Park Road, 
Chiswick, London, W.4 


NAME "TEn m 


ADDRESS ani = ee 


——$-— 


E 2 M 8 i s l N ST l TUT E S The onty Postal College which is part of a world-wide Industrial Organisation 


To3? 


i a a eee eee — a a 


16 WIRELESS WORLD NOVEMBER, 1954 


(photograph by courtesy of E.S.A. Ltd.. Stevenage) 


Te is a typical application of R.F. Heating as used in the Woodworking Industry, 
showing how shapes are manufactured with veneers. The jig is of laminated wood, in 
the form of the final shape, and is lined with aluminium sheets which are connected to 
the terminals of the R.F. Heater. 

The pressure, which should be about 50 lbs. per square inch, is applied on the centre 
ram by means of a hydraulic pump. With this method the R.F. is fed to the two plates 
which cause the wood mass to become hot and the resin to cure in a few minutes. 

Thus only one jig is required to give a large daily output and the cost of the job is thereby 
reduced, Less floor space is required than for any other method. 

The main advantage of R.F. Heating. over other methods, however, is that heating can 
be localised and heat will only be applied where it is needed. 


Agent for London & Southern England 
Messt's. H. F. Industrial Services Ltd., Fairfax Road, London, N.8. Telephone: Fitzroy 0045 


Agent for Scotland 


Messrs. Pye Scottish Telecommunications Ltd., 74 York Street, Glasgow. 
Telephone: Glasgow Central 7637. 


wd 
MESSRS. f) LIMITED 


R. F. HEATING DIVISION * RADIO WORKS * CAMBRIDGE + ENGLAND 


Telephone ; Cambridge 57590 
SD 
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This low frequency oscillator 
costs only A 
£75 or 


(Bench stands 1]. gn. extra) 


This reasonably-priced low frequency 
oscillator is extensively used in the aircraft industry 

and elsewhere as a convenient source of signals down to 
1.15 c.p.s. for the testing and calibration of vibration 
recorders, servo systems etc. It is also widely used in 
medical research and clinical work for the calibration of 
biological amplifiers and recorders, and low frequency 


wave analysers. 


Brief Specification: 


FREQUENCY OUTPUT | INPUT CONSTRUCTION 


| 
oats RANGE | 
P oo, 
Resistance capacity, 1.15 c.p.s. to 5,500 | Sine wave 50 volts 200-250 volts, 40-60 Standard 19” rack 
| 


with automatic am- c.p.s. peak to peak, push- c.p.s. mounting, but also 
plitude control effec- pull, with built-in suitable for bench use. 
tive over the whole attenuator. Bench stands available. 
frequency range. | 


NOTES. An incremental switch is fitted. Provision is made for mixing other signals with the output. 


Immediate delivery from 


EDISWAN 


RADIO DIVISION ' THE EDISON SWAN ELECTRIC COMPANY LIMITED 


Member of the A.E.I. Group of Companies 
155 Charing Cross Road, London, W.C.2. Telephone: Gerrard 8660. Telegrams: Ediswan, Wescent, London | B 
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on, bot 


new 


TAYLOR NEW OSCILLOSCOPE 
MODEL 31A 


Versatile Oscilloscope primarily intended for T.V. and Radio Service 


work, also invaluable for general purpose use. 4” C.R. Tube. Electro- 
static deflection. 

Hard valve linear tlme base covers wide range of sweep frequencies, 
from below 10 c/s up to 500 Ke/s, and can be used as a free running or 
triggered time base. Push pull horizontal amplifier for internal use 
with the time base. Amplifier high gain band width 10 c/s to 6 Mc/s. 


Flyback suppression circuit fitted with tube modulator. 


List price £60. Prompt delivery. 
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NO INTEREST HIRE PURCHASE 


We can now offer all Taylor instruments on the easiest of H.P. terms including the new 
3 months’ scheme where all interest is refunded on completion of final payment on due date. 


Alternatively you can choose to spread the payment over I0 months or [5 months. 


Some typical examples are: 


3 months 10 months 
3IA Oscilloscope Deposit £9 0 0 Deposit .. £6 010 
4” Tube. Time base And 3 monthly And 10 monthly 
10 ¢/s—500 Kes. payments of ... £19 2 6 payments of £6 0 8 
I7IA Valve Voltmeter Deposit £3 19 6 Deposit .. £212 Ib 
20 c/s—200 Me/s And 3 monthly And 10 monthly 
I v—25 Kv D.C. payments of ... £8 8 II payments of 213 4 
88A Multirange Meter Deposit B 6 0 Deposit a2 4 3 
20,000 o.p.v. D.C. And 3 monthly And 10 monthly 
2,000 A.C. payments of ... £7 0 3 payments of £2 4 3 
77A Multirange Meter Deposit #2 5 0 Deposit ~.. £l l0 I 
20,000 o. p.v. D.C. And 3 monthly And 10 manthly 
5,000 A.C. payments of .. £415 7 payments of £110 2 
45B Valve Tester Deposit £3 16 6-. Deposit z (6202 72 
Measures 3,000 And 3 monthly And 10 monthly 
up-to-date valves. paymentsoi ... £8 6 4 payments of 4212 4 


TAYLOR ELECTRICAL 


INSTRUMENTS LTD. 


MONTROSE AVENUE, SLOUGH, ENGLAND 


Telephone: SLOUGH 2(384(3 Cables: Taylins Slough 


15 months 
‘Deposit .. £6 
And IS monthly 
payments of £4 
Deposit £2 
And I5 monthly 
payments of £l 
Deposit aa 
And I5 monthly 
payments of £l 
Deposit . Hl 
And I5 monthly 
payments of £l 
Deposit £2 
And I5 frontlily 
payments of él 


Write for catalogue illustracing 
full range of Taylor Test Gear 
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for TRUE 
- HERMETIC 


P SEALING 
E loea by cannon 


Hermetically-sealed multi-contact Canseal connectors made by Cannon are 
really rugged! And... they are the only connectors that give you true 
hermetic sealing under adverse pressure and atmospheric changes. 
Here’s why... 

Cannon pioneered the first successful hermetically-sealed connector 
more than six years ago... since then has continuously refined and increased 
the line. All have special steel contacts. Glass insulation ... fused to both 
contacts and shell for a perfect permanent seal . . . is stronger than steel, 
withstands temperatures to 1,000°F, and permits the use of the highest 
conductive steel contacts compatible with any glass fusing operation. 


Available in a wide variety of insert layouts for control, relay, power, and 
instrument applications, also, special mounting flanges and brazing service to 
help you obtain a strong and leakproof overall assembly. 


GANNON BLEGTRIG 


(Great Britain) Ltd. 


Factories: London ` Paris > -Los Angeles ` East Haven * Toronto * Melbourne 


138 WARDOUR STREET- LONDON ’W:] TELEPHONE GERRARD OO66 CABLES CANNONELEC 
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High Q 
inductance 
coils 


wound on Ferroxcube cores 


ESIGNERS of compact and efficient 
D tuned circuits and wave filters are 
making ever-increasing use of Mullard 
high Q inductance coils. 

Based on Ferroxcube, the world’s 
most advanced magnetic core material, 
these coils combine small size with an 
inductance of up to 30 henries over a 
wide frequency range. Furthermore, 
their convenient shape and self screen- 
ing properties facilitate either 
individual mounting or stacking. 

Full details of these and other high 
grade components now available from 
Mullard will be gladly supplied on 
request. 


Special Features 


Small size 


Low hysteresis loss factor 


High value of inductance 


Low self capacitance 


Controllable air gap facilitating 
inductance adjustment 


Self screening 


Controlled temperature coefficient 


anni 


JOG | emri Operation over a wide frequency 
a range 
3 miik 
l 10 100 ~~ 1000 _ Easily mounted 


FREQ.Ke/]s. 


‘ Ticonal’’ permanent magnets, 
‘Magnadur’ ceramic magnets, 
Ferroxcube magnetic cores. 


=g 
Mullard | 
SZ 


Mullard 


MULLARD LIMITED - COMPONENT DIVISION - CENTURY HOUSE . SHAFTESBURY AVENUE .- LONDON Y ey 
MM450. 
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And NOW -2 range of 
‘GERAMIGAPS’ for your 


L\:} Storage Unit! 


The LAB Continuous Storage Unit is widely acknowledged 
as the most efficient and convenient method of storing and'selecting 
resistors. Now its usefulness is still further extended 

with the introduction of LAB pak’d ‘ Ceramicaps’. 
With the LAB Unit, research and experimental 
laboratories and small production groups 
have to hand immediately, a complete range 
of resistors and ‘Ceramicaps’, easily selected 
with card ‘index simplicity from some 700 
sorted and carded components. Empty cards 
are merely replaced with full ones 
from stock. 
The LAB unit is supplied 
FREE with initial purchase 
to your specification. 
Standard assortments 
available. Each LAB Unit 
can be used to store one- type 
of component exclusively, or 
quantities of the ‘complete 
range of resistors and 
‘Ceramicaps’. Full-details and 
illustrated list will be sent on 
application. 


(TESTED) 
és RESISTORS 3 Di E s 
Ref. Type Loadin ax. ange imension 
e j a DR pta CONTINUOU 
T watt | 4 waet 250 10 ohms ed 
to 
R watt | twatt | 500 megohms rar? N i T 
pa Tolerance available + 20%, 10%, 5% : 
HIGH STABILITY RESISTORS 
HS3 ¿watt | {watt | 750 I ohm 4 }: 
| | | | So oll | 11° 2 0.1 c ti St f s 
l meg 
Tolerance available +5%, 2%, 1% * on inuous orage 0 


WIREWOUND RESISTORS 
5 ohms to 100K ohms — 5-10 watts 


Resistors and ‘Ceramicaps’ 


s op ee oe d an, Wes 
Tel ere eee x Values separately carded 


The Lab Continuous Storage Units are available from your normal source 
of supply. but more detailed information can be obtained from 


THE RADIO RESISTOR COMPANY LTD 


50 ABBEY GARDENS - LONDON - N.W.8 - Telephone: Maida Vale 5522 


x Finger-tip Selection 
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Gy 


For- 


BICC Couplers and Cables are intended for 
the outdoor inter-connection of equipment, such as 
that mentioned above. Each application calls for 
composite trailing cables containing both R.F. units 
and other polythene insulated conductors. 


BICC Polypole Mark HI Couplers are available 
in two versions, designed for use with two standard 
types of BICC outdoor trailing cables. The Mark 
HIA cable and coupler incorporates three coaxial 
circuits, and the Mark IIIB three screened twin cir- 
cuits. In addition, both cables contain three triplets 
and 21 other conductors. 


The couplers are permanently moulded to the ends 
of the cable in the factory. This technique provides 
a remarkably robust coupler which is virtually free 
from the hazards of conductor breakages near to, or 
within the coupler. 

If you are interested in the uses of BICC Polypole 
Cable Couplers, we will be pleased to send you 
further information. 
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song tne 
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Polypole 


= CABLE COUPLER 


specialised remote control—centimetre radio links— 


ground radar—outside broadcast television 


Note these important features 
as ik re 
provide force 


The couplers are 
assembled with 


the conductors in engagement and 
tension to ensure withdrawal. The 
that they each overal! metal hous- 
contribute their ingcanalsobeeasi- 
share of the total ly replaced should 
strength. itbecomedanıaged. 


The cable itself is 
designed with a 
symmetrical cross 
section to provide 
the greatest relia- 
bility under severe 
handling. 


Polythene injec- 
tion moulding 
permits a water- 


tight assembly. 


Po oe 


NSULATEDCA NOER’S CABLES LIMITED 
OMSBURY S$ ET, LONDON. W.C.I. 


NOVEMBER, 1954 WIRELESS WORLD 23 


The G.E.C. metal cone loudspeaker gives lifelike reproduction [7 7 7 777 
of any type of sound over a range of 9 octaves. This includes the For the 

entire musical fundamental range together with overtones which 

give tonal quality and character to the performance of each Home Constructor 
musical instrument. 

The sound engineer will appreciate the simplification and 
improvement in- performance which has been achieved by 
combining the following attributes in a single unit. 


| 

| 

| 
This is a professional | 
instrument and must be | 
used under the correct | 
conditions to obtain the | 
optimum results. Cabinets | 
have been specially de- | 
signed. for use with this | 
loudspeaker, details of | 
which will be available | 
shortly. | 
=ð 


@ Smooth response over a range of nine 


octaves with extremely good low fre- 
quency response £8 1 5 0 
E a 


@ Negligible inter-modulation 
@ Unequalled transient response due to TAX PAID 
special coil and cone construction 


(ee ee 


Metal Cone 
Loudspeaker 


THE GENERAL ELECTRIC COMPANY LTD., MAGNET HOUSE, KINGSWAY, -w.C.2 
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INTRODUCING THE NEW E.M.I. MAGNETIC RECORDING TAPE 


EMITAPE rrr: ‘77’ ann 83° 


EMITAPE ‘77’ 
“Pen Tested” for Special Applications 


E.M.I. witha small select team of scientists and research 
chemists pioneered the manufacture of Magnetic 
Recording Tape in thls country, and due to the ever 
increasing demands for this tape by the famous studios 
of His Master's Voice, Columbia and Parlophone, etc., 
the British Broadcasting Corporation and leading 
Broadcasting Studios at home and abroad, the E.M.I. 
plant today is the largest and most up-to-date 
production unit in this country. 


Unremitting research with this new development in 
electronics has produced: The magnetic recording tape 
by which all other tapes are judged. 


EMITAPE is the universal tape, suitable for all types of 
Tape Recorders, whether they are single or twin track 
recording. The tape is readily joined and edited with 
the E.M.I. jointing accessories. 


EMITAPE ‘88’ SPECIAL FEATURES 
e High Sensitivity 
e Anti-static-P.V.C. Base 
e High Tension Strength 
e Freedom from Curl 
e Editing leader and trailer Strip 
e Metallic Contact Strip on 5” spools for auto-stop 
e New domestic plastic spool 
EMITAPE is available wound on a range of five spools 


covering all professional and domestic hub machines. 
Spare empty reels are available in all sizes. 
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Although manufactured under the same conditions as 
Type ‘88’ and having all the special features, Type ‘77’ 
undergoes an individual ‘‘ Pen Test ’’ examination for 
accuracy of sensitivity. Each reel is ‘‘ Pen Tested ” 
throughout its entire length to ensure a level of 
sensitivity not exceeding +4 dB, and an overall 
variation from reel to reel not greater than +1 dB. 

A typical example of a ‘‘Pen Tested” chart is 
given above. 


lilustration of range of tape available in Type‘77’ and ‘88° 


EMITAPE SPECIFICATION 


Magnetic Properties :— 
Coercive Force 270 Oersteds 
Remanence 0.6 flux lines-per 3” width 
Sensitivity Uniformity for Type ‘77’ 
I Kc at optimum bias at 15”]sec. 
(a) Slow variation within one reel not greater than 
+4 dB on mean sensitivity 
(b) overall variation from reel to reel not greater 
than + I dB on mean sensitivity 
(c) Instantaneous variation in sensitivity not greater 
than $ dB 
Sensitivity :— 
The sensitivity for a given recording current is 8 dB 
above H50 tape. 
Sensitivity of tape at 15”/sec. 
I Ke +1 dB 
10 Ke + 2 dB on sensitivity at | Ke. 
IS Ke + 3 dB on sensitivity at | Ke. 
Bias Ratio :— 


Print:— 
At least 60 dB below test signal after close contact for 
5 minutes at 70°F. 


. Modulation Noise :— 


At least 50 dB below peak mod. (2% total harmonics) 
Basic Unweigheed Noise :— 
At least 65 dB below peak recording level 
Tensile Strength:— 
74 Ibs. per 4” width 
Elastic Elongation :— 
At I Ib. load — less than 0.5% (15 secs. application) 
Yield Point:— 
4} Ibs. per }” width 
Recommended Operational Tension:— 
3 ozs. 
Longitudinal Temp. Coeff:— 
4x 10 per degree F. 
Humidity Expansion :— 


Optimum bias is 80% of that required for H50 tape Negligible 
REEL feel TYPE 88 | TYPE 77 
PRICE DOUBLE SIDED PLASTIC SPOOL ... | 600fe. [ese | 1. 1.0 | 77/6 1.10.0 
LIST "| DOUBLE SIDED PLASTIC SPOOL Py F : | 1,200 fe. ena y 115.0 | 7712 2. 8.0 
NAB DOUBLE SIDED ALUMINIUM SPOOL ret | 2,400 ft. | 88/24N 4. 3.0 | 77 /24N 5.17.6 
EUROPEAN SINGLE SIDED ALUMINIUM SPOOL 2,400 fe. | 88/24E | 3.13.6 | 77/24E 5. 8.0 
EUROPEAN SINGLE SIDED ALUMINIUM SPOOL .. | 3,250 ft. | aaas 4.11.0 | 77/325 6.0.0 | 


Send for illustrated brochure of Emitape Tope Accessories & Magnetic Tape Recording equipment to: — 
E.M.I. SALES & SERVICE LTD., RECORDING EQUIPMENT DIVISION, HAYES, MIDDLESEX. Telepbene: SOUTHALL 2468 


ES5S 
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ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17 Telephone: LARkswood 4366/7/8 


7-5 to 250 Mes 


ON FUNDAMENTALS 


IN FIVE RANGES ANCE 


SINE AND MODEL Q1 
SQUARE WAVE V.H.F. SIGNAL GENERATOR 
MODULATION 


R.F. OUTPUT £45 
Tauv to 100 mV (List price in U.K.) 


Again Advance lead the way—this 
time with a V.H.F. Signal Generator 
covering 7.5 to 250 Mc/s, a range Fania, 
that embraces Bands 1 and 2 and also Wii... ses 
the impending Very High Frequenc | T | ie 
Television Trani on Band 3, ints | Sell 
Moreover, this instrument 

is available at a price well within the 
reach of every service man. In the 
traditional Advance manner, this 
instrument is designed for simple 
operation and with a versatility that 
not only fulfils present needs, 

but anticipates the even more exacting 
requirements to deal with the 
television test problems of tomorrow. 


Below ore some outstanding features :- 
@ WIDE RANGE—Z.5 to 250 Mc/s 
@ SINE AND SQUARE WAVE X The Q1 provides the ideal complement 


MODULATION to the Model E2. These together give 
@ RELIABLE ATTENUATION complete coverage from 100 kc/s to 


@ LOW LEAKAGE—less than 3 microvolts 250 Mc) 
s. 

@ TRULY PORTABLE—weighs only 17 Ibs 

@ COMPETITIVE PRICE 


Full technical details available in Folder W23 on request. 


ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17 Telephone: LARKswood 4366/7/8 
GO 
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A Over 200,000 channel miles of RCA 


sa Microwave circuits actually in use 


"a If all RCA MICROWAVE channels now in service were 


Here is graphic proof that in the Microwave 
field, RCA’s breadth of experience is unmatched. 
To date, RCA has installed Microwave circuits 
for teletype, telephone, program and control 
covering over 200,000 aggregate channel miles 
in 11 countries—a distance eight times the 
circumference of the globe. 

This unmatched record could be set only 
because RCA has been closely associated with 
Microwave since originating the radio relay 
principle 30 years ago. As a result, RCA Micro- 
wave is the last word in flexibility and versa- 
tility. It remotely controls many operations 


connected, they would circle Earth eight times! 


such as pipeline stations for producers of crude 
oil and natural gas. It provides military or 
civilian agencies with multi-channel mobile 
communications equipment to meet emergency 
and special point-to-point requirements. And 
it serves the communications industry in 
countless ways. 

Let RCA show you how its Microwave 
equipment can solve your problems at lower 
cost while providing superior performance. To 
aid you in surveys and installations, RCA 
Microwave experts are available. See your 
RCA distributor or write RCA today. 


THKS.@ 


RCA INTERNATIONAL DIVISION 


RADIO CORPORATION of AMERICA 


ARCA BUILDING 


30 ROCKEFELLER PLAZA, NEW YORK, N. Y., U.S.A. 


NOVEMBER, 1954 WIRELESS WORLD 27 


a ae 
AE 


Photograph by ccurtesy of Handley Page Ltd. 


= 


GOODMANS WIBRATORS 


The flight characteristics of a newly designed aeroplane are the subject Just another of the wide 
of lengthy calculations before the first prototype is built. Whilst applications of Good- 
the mathematical calculations are themselve accurate, they are based, a i 
as in all design work, on several assumptions which have to be verified mans Vibration Gen- 
by a series of pre-flight tests. | erators, Full technical 
data available from 


One of these essential investigations is the Ground Resonance test, 

the purpose of which is to determine the various complex modes of 
vibration of the airframe structure. The frequency of the mode and the 
dynamic response at remote parts of the aircraft must be accurately 
determined. The information obtained together with the aerodynamic 
derivatives is used in predicting the critical ‘ flutter ' speed of the 
aircraft. The illustration shows. one of the two Goodmans 
Model 8/600 Vibration Generators which were used to 
excite the Handley Page “ Victor” for this very important 
test. 


Vibration Division“ W” 


j< 


-m a 
| 


E 


For wide frequency range vibration testing and dynamic 
response investigations, Goodmans Vibration Generators 
are an obvious choice. These units require no field 
excitation and provide a faithful reproduction of the 
input wave form. Industrial applications of controlled 
vibration are continually increasing; maybe it can 

serve you—in which case our unique experience is at 
your service, 


- 
—_— 


The vange includes models from the 8/600 shown, developing 
a force of + 300 lb., to. the midget model, with a force of 
+2 lb., for optical celi. research and hatrspring torque 
testing, etc. 


ida INDUSTRIES LIMITED, Axiom Works : Wemb’ey : Middx +: Wembley 1200 (8 lines) 
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APPLICATION 95 
SERIES 38 


MOUNTINGS 


SERIES 38 


IN this instance the Series 38 “ Flexilant” Mounting 
protects a delicate instrument from vibration and shock. 
Other applications are manifold — from 
aircraft to power-station instrument panels: 
from ship’s instruments to the protection of 
pyrometers in a steel works. 


We produce a range of components that 
absorb vibration; eliminate noise; suppress 
shock. Our new catalogue lists all these 


for you. 


RUBBER BONDERS LIMITED |_| 
Vas 


aay 
DUNSTABLE: -> BEDFORDSHIRE 


TELEPHONE: OUNSTABLE 533-336 (Å LINES) TELEGRAMS: SPANDIT, DUNSTABLE 
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TAPE RECORDER 


can offer you these 


UNIQUE FEATURES! 


@ LIGHT IN WEIGHT—only 16 lbs. 


lr z @ LOW IN PRICE—only 26 gns. or complete with 
i i high fidelity matched crystal microphone and 
NANA ONE HOUR spool or laboratory matched tape 


ARA | 


J for £31.4.6. 


© SINGLE KNOB CONTROL by joystick for 
record, playback, rewind and fast forward 
without unlacing tape. 


@ SELF CONTAINED for Recording and Playback 
through any Radio or amplifier thus making 
possible high fidelity reproduction through the 
system used. 


* * 
Se @ PRECISION ENGINEERED CHASSIS resulting 
* 
The ‘PLAYTIME’ Ab ce 
xý / ¢ 


* 


* TAPE RECORDER Carr. & Packing 12/6 


Will provide endless entertainment at low cost— 
* spare spools are only 26/6 for ONE HOUR’S playing * 
time and are of specially high grade matched tape. 


Take it with you! 


to your friends and neighbours—to the office—to 
* that rehearsal—to that wedding—anniversary or * ; 
reunion—use it for every occasion. in less than .1% wow and flutter and enabling 


* * * * * * * * * * * operation in any plane. 
@ ONE HOUR’S PLAYING TIME on 600ft. spool. 


@ UNIFORM FREQUENCY RESPONSE between 

M:0O:S can offer you 60-6,000 c/s. 
@ COMPACT AND SMALL— ll si l 
these EASY H.P. FACILITIES min ee 


@ ATTRACTIVE APPEARANCE—finished in 2- 
Deposit 20% and 12 monthly payments tone leathercloth with detachable lid and 


of 46/9 if purchased complete with handsome gilt fittings. 


microphone and tape. @ FULLY AUTOMATIC operation and erasure. 


See it and hear it at the RADIO CENTRE 
eec. MAIL ORDER SUPPLY CO. 


THE RADIO CENTRE 
33 TOTTENHAM COURT ROAD : LONDON : Wil MUSeum 6667 
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THE POPULAR RECORDER 
at the POPULAR PRICE 


THE 


SUITCASE 
TAPE RECORDER 


4 5 GNS. 


TWO SPEED 
TAPE RECORDER 


CERD W Ronette Gabek THE Tape Recorder for the Connoisseur who wants the best in Tape 
TG Cie, and aksa ‘ee. Recording. At 45 Gns. there is no better value. Now available with two 
TECHNICAL DATA speeds giving 2 HOURS’ PLAYING TIME, the ‘ EDITOR” com- 


è INDEPENDENT BASS AND TREBLE Pines the latest recording techniques with the advanced technical achieve- 


CONTROLS FOR RECORDING AND ments of our rescarch cngineers. 


@ Two speeds 3jin. and 7łin. per sec. : : = : 1 mpact unit 
€ Mie ote Ason cabe aaite Suitable for use with pre-recorded tapes, this wonderfully compa 


independently for PA or gramophone js amazingly simple to use for a hundred and one different recording 
record reproduction. 5 a A $ 
© Overall negative feedback. purposes. Superb true balanced recording and listening can be obtained. 


© High flux speaker together with ampli- The “ EDITOR ” is the smallest mains-operated Tape Recorder 


duction. giving 2 HOURS’ FULL PLAYING TIME. 


è Instantaneous and positive braking. i 


© High fidelity recording heads (twin weer ç; THE HEART OF THE “EDITOR” 


tracks), automatic erasure. ae ž : 
e Powered by three high grade recording The Precision Engineered Chassis 


motors. 3 a 
g Custom-built and modern in styling, the 
e Fas formara and rewind without unlacing “ EDITOR'S ” ingenious planned circuitry 


is built on a quickly removable, all steel frame 
—a remarkable development in chassis design 
construction. This skilful method of assembly 
facilitates ease of inspection. The chassis 
can be withdrawn from the case in 30 seconds 
by removing only 4 screws. 


. . > . . . . . . . . . 


« EASY H.P. TERMS Send only 20% deposit » 
with order, balance over any period up to 18 months. 
. Adj I5]- for carriage and packing. 


© Precision engineering giving negligible 
wow and flutter. 


è Magic eye.recording level control. 


© Speaker muting switch and provision for 
external speaker. 


è Radio/Gram and microphone: inputs. 


@ Size only 16jin. x 12in. x Sin. (without lid). 
Weight 33 Ibs. 


@ MULLARD Miniature Valves. 


© Attractive 2-tone leathercloth case with 
detachable lid with handsome gilt fittings. 


® For use on AC mains 200/250 v. 


. . . . . . . . . . 5 . i = . . . . . . 


TWO YEARS’ GUARANTEE with every 
8 VALVE 


Burgoyne Radiogram Chassis 


2 2 GNS With a push-pull output giving 8 watts of undistorted 


. . . ` . 


quality reproduction and using negative feedback, 


(carriage and packing 7/6) this fine chassis is supplied for those connoisseurs 
o. e e e . „ Wanting only the best, at a price within their means. 
EASY H.P. TERMS TECHNICAL DATA 
. ° è Illuminated full vision coloured tuning scale 11}in. x 
Send 20% deposit with 6łin. © Negative feedback @ 8 valves—6C9, 6F15, 
e balance spread over any , 6LD20, 6L1 (2), 6P25, UU7 and 6MI e Separate bass and 
period up to I8 months. treble controls for cut and lift © Wavebands 16-50; 190- 
550; 1,000-2,000 metres © Magic eye tuning indicator and 
s s 2 s e = a precision flywheel tuning è 8 watts push-pull output è 
Heavy gauge steel chassis, specially trented ayaine corro- 


sion © Special mains transformer with smoothing circuit 
reduces hum to a minimum @ Clear long distance reception @ 
Recommended for use with 10in. or 12in. P.M. speaker @ Speech 
coil impedance 3 or 15 ohms @ Extension speaker sockets @ Size 
9tin. high x 13in. wide x 8in. deep—chassis height 2}in. 


“t MAIL ORDER 


Telephone: MUSeum 6667. THE RADIO CENTRE 
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* Low Deposit Terms 
W E G Í V -— * Easy Payments x Persona! Service 


* Infinite variety of equipment 


with the M-O-S PERSONAL CREDIT PLAN 


wonenencosonaserasassesesezersere""% The securing Deposit may be any amount Minimum Rates are necessary because ad- 
SEND OR BRING US YOUR : convenient to the Purchaser but must be at 


ORDER TODAY WITH : least one-tenth of the Total of Cash Prices ministration costs are fixed for every trans- 


SECURING DEPOSIT. OUR : for any item or items (which may be grouped). action, no matter how small, and are as 


The Balance remaining when the Deposit is 
RANGE OF MERCHANDISE subtracted from the Total Cash Price may he follows:— 
IS UNSURPASSED AND 


spread over 6, 12 or 18 months and for 
A SELECTION IS GIVEN 


these periods the charges are on a sliding 20/- where the balance is £5 or under. 
BELOW. 


' 
‘ 
a 
' 
C 
a 
: 
a 
e 
‘ 
i scale:— 
b 
b 
` 
b 
` 
: 
1 


-seacadadadavecauuseuaceuauana, 


Please add sufficient to allow 
for carriage and packing, 


for 6 months add 2/- in the £ to Bal. 
LEJ 12 v ch 2/6 19 99-09 ae 
-A T co CO o 


30/- ” ” ” s £10 s ” 
40- n n n EIS oy 


TAPE RECORDERS AND DECKS LOUDSPEAKERS PICKUPS 
To secure To secure 
Cash Pri go acai Cash Price send only Cash Price send only 
7 4 eae Whariedale W.15C3 . £17 10 0 £1 15 © Connoisseur with 2 heada. . £9 5 6 18 7 
Editor 2-speed ..... 7 5 0 £9 9 O Wharfedale W.15 ........ £15 10 0 £111 Q Decca X.M.S. with 2 heads £6 9 3 13 0 
Ferrograph 24 . £7916 © £8 Ọ O Wharfedale Super 12 CSAL £1710 0 £115 Ọ Acos HGP39/CP20 Arm .. £3 8 4 7 0 
Vortexion .. £34 0 0 £8 Q Wharfedale W12C3 ..... £915 0 19 6 Leak Ruby 78r-pm.orLP. £1111 0 £1 3 1 
Grundig TK9 £68 5 0 £618 6 Wharfedale W12 ... : £9 5 0 18 6 Ronette Miniweight with 2 
Grundig TK819 £9915 0 £10 0 OQ Wharfedale W10CS(B)... £12 6 6 £1 4 8 beads .............. £3 9 6 7 0 
Emjcorda” ... £92310 © £9 9 Ọ Wharfedale Golden 10 .... £713 3 Tome eee niweight. super 
pete R3. £9915 0 £10 8 ft Ue Bronze 10 .... £4 12 8 9 3 Hi- heads ... £316 3 8 0 
aina sas Sı i ae 
PSE Miergphoo ne!  aee Whardale Bupa sce SO R3 38 $ CATHODE RAY TUBES (Television) 
and Tape ..,..... - £31 6 £6 5 Q Wharfedale BronzeS i.. £3 311 6 5 9n. Mullard, Mazda .... £1210 0 £1 3 0 
Lane Tape Table Mk. A £1810 0 £117 O Wharfedale Super 5 ...... £813 3 13 4 12in. G.E.C., ete. ete. £1613 8 £113 4 
Burgoyne 2-speed Deck £1319 6 £1 8 OQ Wharfedale W5 ..... £2 0 0 4 O tsin. £2 4 6 
Truvox Mark IL .. £23 2 0 £2 6 3 W.B. 12n. Concentric Tin. 3 8 £27 3 
Wearite 24 £35 0 0 £3 10 0 a T « « ip £2211 0 £2 5 1 12in. Aluminised types .. £1714 6 £115 5 
Wearite 2B £40 0 0 £4 0 0 WB. Poin Concentric with l4in. Aluminised types .. £2010 0 £2 1 0 
Wearite 2C .. £45 0 0 £410 0 £2316 0 £2 7 8 17in. Aluminised types £24 13° 6 # 9 4 
E.M.1.10in. . £14 1811 £1 6 0 
me Rae ; : £9 7 6 18 9 MW6-2 Projection £8 610 16 8 
r .B. 10in. Concentric wit 
AMPLIFIERS AND ACCESSORIES "ea ae ouin 81015 6 £1 1 7 TEST EQUIPMENT 
pene: a De Tweeter jah eee ri ib e z i gae Signal Generator 
'ol n .B. G} igh Fidelity e A TOT 
Leak Varislope ..... i ie za st R ay ue k W.B. HF810 High Fidelitv £3 0 6 6 1l Advance Signal Generator SE) a ay O 
Leak TL/10 (compiete) £28 7 0 £216 9 W-B. HF912 High Fidelity £3 9 6 6 11 Jl £35 12 0 e811 3 
mam ki wI 9O weuracmetniay SH § apg Nge de damis 
Acoustical AD Mk. Il FI ty £2 16 
Goodseil " Sane im wie Oo ze ieee Goodmans Tere $. ik £14 14 0 £1 9 5 Advance Signal Generator Bs i LEM 
COSY) po ane £33 5 0 £3 6 6 Goodmans Axiom 101 .... £612 1 13 3 Col OS6G6 areas £25 0 0 £210 0 
Goodsell |“ Williamson " Goodmans Axiom 102 ... £918 0 £1 0 O AVO Model 8 Meter . £2310 0 £2, 0 
G.W.l2 ... x £27 10 0 £2.15 Q Goodmans Axiom 150 Mk. AVO Model 7 Meter...... £1910 0 £1 19 0 
Goodsell M.A.5JU.L.. £14 17 6 £1 9 i. £10 5 6 £1 0 7 AVO Electronic Test Meter £40 0 0 £4 0 0 
Goodsell F/TC pre-amplifier £1010 0 £1 1 0 Goodmana Audiom 60... £312 6 17 3 AVO Universal Bridge . £34 0 0 £3 0 
Goodsell F/U/TC pre-ampli- G.E.C, Metal Cone BCS1851 £816 7 17 8 AVOSignal Generator .... £30 0 0 £3 0 0 
(CR ona aes £1414 0 £1 9 § Tannoy ldin. Dual Con- AVO Universal Avominor £10 10 0 £1 1 0 
Goodsell P/F/A pre-ampli- 5 T Oe. oe «dais 2 £33 10 0 £3 7 0 AVO D.C. Avominor ... £5 5 0 10 6 
P RA £20 0 0 £2 Q 0O Tannoy 12in. Dual Con- AVO Heavy Duty Meter .. £15 0 0 £1 10 0 
Bogers Senior Main Ampli- centric ........ £27 10 0 £2 15 0O AVO Valve Characteristic 
LC ie N £28 0 0 £2 16 0O Lowther Ee d eab 0 0 £3 10 0 Meter ... 0.0.0 .seuse. £60 0 0 £6 0 0 
Rogers Senior Control Unit £15 0 0 £110 0 -AVO Valve Tester type 160 £92 0 0 £9 4 0 
Rogers Baby-de-Luxe Mk. s AVO Leather Cases for 7, 8, 
U aA Yi £14 0 0 £1 8 o RECORD PLAYERS ao ond Heavy pay 0 000 ó 
i A Be eters... ee. 
net g 16 0 eooo aaan 229 © £1 0 O auyror 458 Vaive Tester.. £2510 0 £211 0 
“Rogers Minor Mk. Il Am- a T a scsics £15 15 0 £110 6 Taylor 66A Signal Generator £22 10 0 £ 5 0 
Plifler .......ess.see-s £12 17 6 £1 5 8 Regentone AHG2 3-xpecd ees 75h 20,000 o.p.v. 
Rogers RD Junior Qas and auto-amplifler...... £21 0 0 & 2 0 r te PT- Re £15 0 0 £110 0 
Horn ........... £18-17 6 £119 9 Plus-a-gram Junlor .. £3 9 0 demi Eao 77A 20.000. o.p.” 
Rogers BD Uniflex ...... £1817 6 £119 9 Trixette A373 Auto 3-speed r ane a eines = £15 0 © £110 0 
Lowther B3F Amplifier. £22 00 £ O  andamplifer ... £3716 0 £315 7 Teylor BBA 20,000 o.p.v: 
Lowther A105 Ampliñer £35 0 0 £3 10 0 Volmar L425 3-speed Auto = T Meter ...... £22 0 0 £2 4 0 
Lowther A15F Amplifier £45 0 0 £410 0 Amplifier .... £2413 6 £29 4 Taylor 1100 Capacity Bridge £1410 0 £1 9 0 
Lowther Bass/Treble Cor- aylor 120A Universal 
URATA. £9 0 0 18 0 M fies saya. s- £910 0 19 0 
Lowther Basa/Trebid Corr- GRAMOPHONE UNITS Taylor 130A Insulation 
ectorBT3 .......... £9 9 0 18 11 P a als et: £15 0 © £110 0 
Burgoyne A. 8 Amplifier ae £512 6 il 3 Collaro Tesrace ern Model Taylor 170A Electronic 
Burgoyne A-7 pre-amplier £310 0 7 oa 213 9.6 81 GT) caylor 10h adoa Be 0 B & 8 
OE £315 0 du eo £18 5 3 £116 6 Taylor 240A Pattern Gener 
Collaro ÀC/3/534 3-speeil BLOT oes ones ns eases £14 0 0 £18 0 
a angle Bache F 3 “Wo i £10 6 1 £1 0 8 Tayl ar 260A T.V. Wobbula- o 313 6 
lal i een ee. MTR ae te nial Mie 8 018i «6 
RADIO TUNERS cans a Oe. = £12 3 1 £1 4 4 Coane Telecheck Wobbula- oe $ k 
ilaro 3 532 Auto 3- SOR OAN TR. T £27 0 0 £2 0 
eera PEEL FEN 5 i a p g apeed mixer .......- £14 9 3 £1 811 Comor Portable Osclllograph 
Chapman ‘SEBS... W. £44 0 6 £4 8 0 Connoisseur 3-speed Tran- Pn rO T A (e) £2 19 0 
Leak V.S. £35 0 0 £310 0 scription . £23 811 £2 611 Evershed Wee Megger (9 £2 5 
"ara Walaa > B.8.R. Monarch complete— ~ Hunts Bridge 0 £19 5 
Lowther LEI.2 Medium/ mixer ... £16 10 0 £1 7 Ọ Pullin Universal 
e = Parte E £22 7 9 £2 4 9 BSR. Regent complete. £9 411 18 6 Meter : Gu el 3 1 
Lowther. DEAN sbort/ Garrard " T,” less head £711 1 15 1 Pulin RO Bridge V.V. 
Pye a d Nae £2315 9 £2 7 7 ‘Thorens Variable Speed MEER: OR Be E £40 00 £400 
Mediam] Long ae he £37 6 3 £314 8 MOLOLY n=.ces cata ens £32 0 0 £3 4 O Amplion Testmeter D.C £519 6 12 0 
Lotier ; Bins Short/ 
ium; "AE, £45 i 
PoS ABH Finals eee ae § Fa 3 3 DC/AC CONVERTERS 
Lowther F/M Unit. . 9 4 £218 § Valradio 110A D. £1116 6 £1 3 8 
Goodsell S.P. Tuner £19 5 0 £118 6 Valradio 200A £15 8 0 £1 10 10 


SUPPLY COMPANY 


33 Tottenham Court Rd., London, W.I Telephone : 


MUSeum 6667 
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Track Assembly 
Moulded with 


‘Araldite’ 


This selector unit (part of the Ultra Jet Pipe 
Temperature Control System) controls the 
temperature of the exhaust gases -of a turbo-jet 
aero-engine. 

The resistance elements and track segments are 
moulded in ‘Araldite’ Casting Resin B, simplify- 
ing assembly and sealing the elements against 
climatic changes and ensuring mechanical 
stability. 

This is another example of the versatility of 
‘Araldite’ epoxy casting resins which combine 
exceptionally low shrinkage on setting with 
resistance to high temperatures, humidity and 
corrosive agents. ‘Araldite’ epoxies are facilitat- 
ing production in many industries—most 
notably in the potting and sealing of components 
for radio, electronics and electrical engineering 
generally. 


Photo courtesy 
of Ulira 
Electric 
Limited 


THESE ARE THE NEW EPOXIES! 
‘Araldite’ (regd.) epoxy resins are obtainable in the following forms :— 
@ Hot and cold setting adhesives for metals and most other materials in common use 
@ Casting resins for the electrical, mechanical and chemical engineering industries 
@ Surface coating resins for the paint industry and for the protection of metal surfaces 


Full details will be sent gladly on request. 


c Araldite ) epoxy casting resins 


Aero Research Limited 


DUXFORD, CAMBRIDGE. Telephone: Sawston 187 A Ciba Compuny 
@ 264-75 A 
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TRANSFORMER PROBLEMS 
WE HAVE SOLVED... 


Ld 
Implementing the policies of N.A.T.O. has brought its own problems not the least of which 
are the varying electrical properties of the actual raw materials selected for electronic and 
radio equipment and components. The news that Gresham Transformers have completely 
and successfully met the requirements of American Specification MIL/T27 is yet another 
achievement which goes to prove that— =s_ 


4 
4 


“To Every Transformer Problem 


A There is a GRESHAM Answer 


MIDDLESEX 


TWICKENHAM ROAD, HANWORTH, MIDDX. FELtham 2271-4 
B 
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SCALAMP 


ELECTROSTATIC VOLTMETER 


For high voltage measurements at zero current drain the ‘““SCALAMP” 
ELECTROSTATIC VOLTMETER is the ideal instrument.* With a three- 
second period and hairline-spot indicator on a clear open scale, measurements can 
be taken with great rapidity and ease. The instrument is completely 
self-contained, all components being enclosed in a robust dust-proof plastic case 
mounted on resilient feet. Lamp illumination is effected from the mains-supply 
through a built-in transformer or from an external 4V battery. 

Please write for descriptive leaflet. 


RANGES 
Cat. No. W.W. 11308 | to 5 kV (a.c. or d.c.) 


W.W. 11309 3 to 10 kV (a.c. or d.c.) 
W.W. 11310 5 to 18 kV (d.c.) and 5 to 12.kV (r.m.s. ‘on a.c.) 


*vide page 100 of Television Engineers’ Pocket Book-—~a Newnes Publication. 


- 
SCIENTIFIC») (AinsTRUMENTS 


W. G. PYE & CO. LTD., GRANTA WORKS, CAMBRIDGE, ENGLAND 
WG.62 


Heavy demand, leading to increased and 
more economical productian has enabled us 
to reduce the price of this outstanding 
instrument to only £25.0.0. 
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Text books 


won't solve this 


problem... 


A delightful design for a portable— 
but the battery wouldn’t go in. The 
solution? Order specially designed 
batteries or start all over again. 
Designers of battery radio sets should 
note this dilemma. Time, effort (and 
money) are wasted if you prepare a design 
and then find you haven't left room for 
the battery. Of course Ever Ready 

can supply special units but it’s so much 
simpler to call us in early so that your 
set is designed, if possible, to take 


one of our many standard batteries. 


DRY BATTERIES 
FOR RADIOS 


x If you have a design problem involving dry 
batteries, get in touch with us at Hercules Place, Holloway, 
London, N.7 Telephone: ARChway 3030. 
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(batt Could hagoen togou — 
of You Wont watot gout sipol 


This is the new WINDSOR 
SAPPHIRE STYLUS being 
flame fashioned at 2050°C 
which is very, very hot— 
as hot as Hades! 


This Is the way nature 
fashioned sapphire. 


NOW Sapphire 


Bearings Limited repeats 
nature’s flame polishing 
5,000 times a day. 


In all the usual 


YOU ARE SEEING FOR WINDSOR range: 


THE FIRST TIME THE 
SMOOTHEST, HARDEST, 
MOST LASTING 
SAPPHIRE EVER 


Midget Straight 


Pa (78 rpm) 


Trailer Cantilever —for 
rang use in B.S.R. 


MONARCH 
A (78 & 
(78 rpm) 33 rpm) 


only 5/6 tacu 
FROM ALL 


RETAILERS 


tf 


Made exclusively by SAPPHIRE BEARINGS LTD. 96a, MOUNT STREET, LONDON, W.i 
EASILY THE WORLD’S LARGEST MAKERS OF SAPPHIRE STYLI 
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U2RC-ing 
perfect 


pictures 
AND CONTENTED CUSTOMERS 


Pre-assembled, telescopic tuneable rods, which can 
be swivelled and locked in any angular position, 
are the exclusive features of the Antiference De Luxe 


The illustration shows how unobtrusive the room aerial for multi-channel use. 

U2RC is and how, with tts attractive Model U2RC complete and ready for immediate 
cream insulator and cream sleeved rods, it so use with 15ft. of cream plastic covered cable. 

readily fits in with any form of room decora- LIST PRICE 2] l- 
tion. 


Model U2R as U2RC but without cable 


LIST PRICE 15)- 


IY i l f F R E i C The design of these aerials is fully 
covered by Antiference patents. 


LIMITED 


BICESTER ROAD, AYLESBURY, BUCKS. Telephone: Aylesbury 1467/8. 


DAB/A/B 
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Aircraft 
INTERCOMMUNICATION EQUIPMENT 


@ Very Compact—The 
Amplifier Unit is only Sin 
wide x 6in deep by 7in high. 


@ Light Weight—The com- 
plete equipment weighs 
less than 9lbs. 


Easy to  service—The 
Amplifier folds open to give 
complete accessibility to 
every component. 


Absolutely reliable—The 
equipment is fully trop- 
icalised and has received 
the most stringent Service 
trials. 


@ Standard Mounting—The 
Amplifier may be mounted 
as a unit In the R.C.E.E.A. 
rack system. 


@ A.R.B. Approved. 


HE Airmec “Brick” Intercommunication Equipment, which is used 
extensively in Service Multiseater Aircraft, is now available for installation 
in civil aircraft. 


The equipment, consisting of the Amplifier A1961, Control Unit 702 and 
Junction Box 154, provides clear undistorted communication between up to 
ten stations. Two receivers and one associated transmitter may be connected 
to the system to enable the pilot to transmit and all crew members to hear the 
signals received, this being accomplished with negligible cross-talk in the 
receiver circuits. 


The units are available as separate items and are suitable for incorporation 
in many different wiring systems. 


Full details of this or any other Airmec instrument will be forwarded gladly upon request. 


AIRMEC LIMITED 


HIGH WYCOMBE, BUCKINGHAMSHIRE, ENGLAND 
Cables: Airmec High Wycombe 
Tel.: High Wycombe 2060 
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ponny 


DUBILIE E 


makers of the 
Worlds Finest CAPACITORS 


TUUU 


~o 


YG 
| 
Y 
p 
7 
] 
Y 
g 
Y 
GY 
ZY 
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NITROGOL PAPER DIELECTRIC CAPACITORS. DUBILIER introduced this 
modern compact form of paper dielectric capacitors now familiarly known to the 
industry as Nitrogols. Continuous development and long experience of a wide variety 
of applications ensure constant improvements to designs, thus maintaining Dubilier’s 
lead in this important field of electronic and radio engineering. Catalogue NC.453 
giving details of the full range of DUBILIER Nitrogol Paper Dielectric Capacitors will 
be sent to you upon request. 


TWO 


DUBILIER CONDENSER CO. (1925) LTD.. DUCON WORKS, VICTORIA ROAD. 

: NORTH ACTON, LONDON, W.3 

Phone: Acorn 2241 (5 lines) ‘Grams: Hivoltcon, Wesphone, London 
Cables : Hivoltcon,, London. Marconi International Code 


D.894 
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GECALLOY CORES 


serve the 
“elecommunication Industry 
FROM LOWEST to HIGHEST FREQUENCIES 


—+— = 
LARGE 


Tororos. 


‘Sa i Pee AND StuG D) 
Cores. 


Oys Keys. 10 Kes, 100 Keys. iMeys. 10 Mes. = 1o00Mcys. 
FREQUENCY — 


e s 
I «¢ 


For further details apply to : 


SALFORD ELECTRICAL INSTRUMENTS LTD. 


PEEL WORKS : SILK STREET i SALFORD 3 4 LANCS 
LONDON OFFICE: MAGNET HOUSE ’' KINGSWAY ° TEMPLE BAR 4669 


A Subsidiary of THE GENERAL ELECTRIC CO. LTD. of ENGLAND 
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d REPORTER 


oe oe 
oe" , MOBILE RADIO TELEPHONE 
W ! For Engineering Communications 

æ ' 

Sa a, : 

w a i 

By ı 

bE 


@ The “Reporter”, a compact and 
economical equipment designed to fit 
neatly under vehicle dashboards. Also 
available in transportable form or for 

use as a fixed station. s” 


A a à 


ao Ne — 


In civil engineering, control of 
mobile vehicles and personnel is all 


we ence cee n nee eine bone enw e nee reece nnn n eee n ener nenenneeennn enon eneng= 


ope P important. The Pye “Reporter”, 
oe ee by providing an ever-present link 
oe 966 to administrative H.Q., is of in- 
ne ee ae estimable value in speeding up all remote operations and achieving 
Pant a pe vast economies in plant and manpower. Reason enough that it 
oe 32 should feature so prominently in over two-thirds of the V.H.F. 
æ g schemes in the United Kingdom. 
"E. -d 
L? < 
A oo Telecommunications 
kii Sy i 3 
Ree 
Vy 
nel \ 
raa, ay, 
ek 
Pye (New Zealand), Led., Pye Canada, Ltd., Pye-Electronic Pty., Ltd., | Pye Ireland, Ltd., 
Auckland C.I., New Zealand. Ajax, Canada. Melbourne, Australia. Dublin, Eire. 
Pye Radilo & Television (Pty.)Ltd., Pye Limited, Pye Limited, Pye Limited, 
johannesburg, Plaza de Necaxa 7, Tucuman 829, 5th Ave. Building, 
South Africa. Mexico 5. Buenos Aires. 200 5th Ave., New York 


PYE LIMITED - »- CAMBRIDGE - + ENGLAND 
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PAINTON 
mi 


PAINTON WINKLER SWITCH 


Switching up to 30 positions per bank. 
Adjustable stop to set number of positions. 
Single, Double, Three-Pole or Four-Pole designs. 
I to 6 Banks operated from common shaft. 


Distinctive design Knob, with adiustable skirt. 


PAINTON & CO. LTD. have entered into 
an exclusive arrangement with Eduard Winkler 
Apparatebau of Nuremberg, Germany, to 
manufacture and market the well-known 


Winkler Precision Multi-Way Switches. 


othampton ngland 
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"ELECTRO. 
< METHODS 


oman LTD( goo 


—the first 
name for 
-u e an precision 


RIEITAYIS 


Comprehensive 
technical data of our 
extensive range of 
standard relays 

will be forwarded 
on request 


\ Most types now available for 
PROMPT DELIVERY 


Miniatu: Pneumatic 
| Moving-Coil Type Time-Delay Type 
_ Also manufacturers of:- Cartridge Thermostats, 
Adjustable Contact Thermometers, 
i Magnetic Amplifiers, 
.Low-Inertia Integrating Motors, 


F. : “ELECTRO METHODS LTD. (Division WR), CAXTON WAY, STEVENAGE, HERTS 


pe DOENE STEVENAGE 780 
O ES 


Visit our Stand No. 9 at '‘Electronics ot Work" Exhibition, Chomber of Commerce Hall, Birminghom, Nov. 23rd-25th 
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LUMINIZED 


USEFUL 
LIGHT 


AN Ediswan Mazda aluminized pic- 
ture tube gives a picture 60% 

brighter and more contrasty than is 

possible with an ordinary tube. 


WITHOUT ALUMINIZING 


Without aluminizing, tubes waste half 
their light (see diagram above). To 
counteract this the brilliance must be 
increased and the tube life is shortened. 


In addition, Ediswan aluminizing 
protects the screen from ion burn and, 
with the new Ediswan ion trap tetrode 
gun to protect the cathode, tube life 
is increased. 


SCREEN $ 


60% MORE 


Ediswan production methods, which NIGHT 


include the special in-line vacuumiz- 
ing system, ensure a higher, more 
uniform standard of lasting efficiency. 
For complete satisfaction demonstrate 
and recommend Ediswan Mazda 
aluminized picture tubes. 


WITH EDISWAN ALUMINIZING 


Ediswan aluminized tubes have a mirror 
backing to the screen. All the light is 
thus thrown forwards giving brighter, 
clearer pictures and extra life. 


EDISWAN — coooa ~” 


MAZDA 6 fully equipped cathode ray tube service 

depots provide better, quicker tube testing 

ALUMINIZED CATHODE RAY TUBES should the need arise. Stocks of tubes are 
THE EDISON SWAN ELECTRIC COMPANY LIMITED, available in 26 Ediswan Offices. Only 
155 Charing Cross Road, London, W.C.2 and Branches. Ediswan give such complete backing to 


Member of the A.E.I. Group of Companies. the Trade. 
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EF - Q and tan ô Ø 


An Exhibition 

ELECTRONICS AT WORK 
2315-1501 Newember 1934 
BIRMINGHAM 

Chamber of Commerce Hoh || 


bridge or resonance methods 


1 kejs or 50 Mejs 


| For the measurement of the magnification 
factor of inductors or the phase 
defect of capacitors at 1 or ro kc/s 


UNIVERSAL BRIDGE Type TF868/1. 


OPERATING FREQUENCY: I or 10 ke/s 
DIRECT MEASUREMENT RANGES 


Q: 0.1 to 10 at I ke/s; I to 100 at 10 ke/s 
Tan 6: 0.001 to 0.1 at I ke/s; 0.01 
to | at 10 ke/s 

Capacitance : IMF to 100KF 
Inductance: IuH to [00H 
Resistance: 0.1{2 to lOMQ) (d.c.) 


For measurements up to 50 megacycles 
—CIRCUIT MAGNIFICATION 
METER Type TF 329G. 


OPERATING FREQUENCIES 
50 ke/s to 50 Me/s 
DIRECT MEASUREMENT RANGES 
Q: 10 to 500 


Tan §: 0 to 0! 

Capacitance: 0 to 416uyuF 

Inductance and resistance may be deter- 
mined Indirectly: for measurements at 
frequencies up to 170 Mejs, use H.F. 
Circuit Magnification Meter Type TF 886A. 


TF 329G 


May we send you our booklet “ Measurement by Q Meter ®? 


MARCONI INSTRUMENTS 


SIGNAL GENERATORS - VALVE VOLTMETERS - FREQUENCY STANDARDS 
OUTPUT METERS »- WAVEMETERS . WAVE ANALYSERS + BEAT FREQUENCY OSCILLATORS 


‘MARCONI INSTRUMENTS LTD . ST. ALBANS - HERTS - Telephone: St. Albans 6160/9 


Midland Office : 19 The Parade, Leamington Spa. Northern Office : 30 Albion Street, Hull 
Export Office: Marconi House, Strand, London, W.C.2 
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REAL HIGH FIDELITY at modest cost... 


®Manufacturer-to-Consumer policy saves you atleast one-third cost! 


We are now specialising in the supply of units 
for making up high-fidelity Radio and Record- 
reproducing Equipments for use in the Home, 
smal] Halls, Schools and Gramophone Societies 
and single items for replacing in existing equip- 
ments and radiograms. 

Our Chief Engineer, who is operating a Technical 


Guidance Service, is available daily, including 
Saturdays, from 10 a.m. to 6 p.m., or will deal 
with enquiries by return of post. Our new illus- 
trated Catalogue and Supplement will be a great 
boon to those desiring high quality equipment for 
modest expenditure. Send two 24d. stamps for 
your copy now. It may well save you pounds. 


No. | ” SYMPHONY” AMPLIFIER is a 3-channel 
5-watt Gram/Radio Amplifier with astonishingly flexible 
tone control. You can life the treble, the bass, or—and 
here is the unique feature—-the middle frequencies to 
Suit your own ear characteristics and the record or radio 
programme being heard. It is thus possible to arrange 
the frequency-response of the amplifier to a curve equal 
and opposite to the resultant curve of the other items in 
the chain so that what finally registers in the brain is as 
per original. This flexibility of control is far more impor- 
tant than mere nominal linear response of the amplifier, 
as the pick-up, speaker, etc., are not linear. Independent 
Scratch-Cut is also fitted and special negative-feedback 
circuit employed, The Amplifier can accommodate a wide 
variety of records from old 78's to new L.P.s. Input is for 
all types of pick-up of 0.2v, output or more and there 
is full provision (and power) for Radio Tuner, It is available. 
to match 2/3 or 15 ohms speakers. Price: 10 gns. (carriage 
5/-). Fitted in Portable Steel Cabinets, 35/- extra. 


No.2“ SYMPHONY ” AMPLIFIER as No. | but with 
10-watt Push-pull triode output and triodes throughout. 
Woden mains and output transformers and choke. Ful! 
provision and power for Tuner, Output tapped 3, 7.5 
and 15 ohms. Competes with the most expensive ampli- 
fiers on the market yet costs only I5 gns. (carriage 5/-). 
Fitted in portable Stee! Cabinet 2 gns. extra. 


eecec 


“SYMPHONY” AMPLIFIERS with REMOTE 
CONTROL, Both the above model Amplifiers are avail- 
able with all controls on a separate Control Panel with 
up to 4 feet flexible cable which simply plugs into the ampli- 
fier. Enables the Amplifier proper to be sat in the bottom 
of a cabinet whilst the controls are mounted conveniently 
higher up. Extra cost 2 gns. 


“STUDIO SYMPHONY” AMPLIFIERS, Models I 
and 2, new models specially designed to get the maximum 
out of the revolutionary new Collaro Studio pick-ups and 
heads type “P.” Specification as per our Standard 
Symphony models but with high-gain, low-noise, built-in 
Pre-amplifier stage with separate switched correctors for 
Std. and L.P. Third position on switch provides input 
matching for Acos and similar output pick-ups. These 
remarkable new models thus provide all the tacilities and 
matching of our Standard Symphony Amplifiers PLUS 
the specialised Collaro matchings. Send for copy of 
‘*The Gramophone” review of these instruments, 
Price: No. |, 12 gns.; No. 2, 17 gms. Carriage 5/-, 


ce 


CURRENT GARRARD PRODUCTS AVAILABLE FOR 
IMMEDIATE DELIVERY FROM STOCK AT PRESENT. 


3-SPEED GRAM UNIT MODEL "T ” with new type 
turnover pickup head, €10/12/8, post 2/6. 

MODEL TA as above, but with plug-in turnover head, 
£10/16/-, or with two separate high fidelity Acos HGP35 
heads, €12/15/6. Unit less heads, £8/II/-, post 2/6. Heads, 
42/3 each, post lj- 

MODEL TB as above, but with long pickup arm. Less 
heads, £8/II/-, post 2/6. 

Heads to fit this unit: Decca XMS, 55/-, Decca Crystal, 
35/-, Garrard Standard Magnetic, 25/-, miniature magnetic 
low impedance, 25/-, miniature magnetic high impedance, 
35/-. Post on heads If-. Unit can be supplied with any 
combination of above heads and is carefully adjusted for 
stylus pressure on despatch. 

RCIIO NEW MODEL AUTO-CHANGER with new 
type turnover head, £13/19/6, carriage 5f-. 

MODEL RCS80M, less heads, £15/4/6, with new turnover 
head, £17/9/6, with two separate Acos HGP35 heads, 
£19/9/-, carriage 5/-. 

COLLARO lateit model AC3/554 Unit with fixed 
head (“O" or “P” cartridge) £8/18/4, Post 2/6. 
COLLARO model 3RC53i AUTO-CHANGER. 
We are pleased to say that after most careful and rigorous 
trial, we ean highly recommend these improved 


-Auto-Changers by Collarp. The standard of engineering 


is of the highest and in addition to being very easy and 
quick and foolproof in operation, they are fitted with the 
revolutionary high-fidelity plug-in ‘STUDIO ” Pickup 
heads of which the Type '*O ” is matched to radio sets 
and medium-gain amplifiers and the Type *' P "’ is designed 
for high-gain amplifiers. ' The Type “P” is exactly 
matched to our new model Studio Symphony Amplifiers. 
The price complete with either type pickup head is 
£15/3/e. The 3RC532 as above, but mixes 10-inch and 
l2-inch records, costs £17/10/-, carriage 5/-. Delivery 
from stock. 

COLLARO NEW MODEL RC54 MIXER/AUTO- 
CHANGER with Studio “O" or “P” Pick-up 
Cartridge in head, £13/4/2, carriage 5/-. 
TRANSCRIPTION MOTORS IN STOCK. 

COLLARO MODEL 2000, less pickup, £13/9/6. 
COLLARO 2010 with pickup complete on unit plate. 
£18/4/9, 

Mlustrated leaflet on Collaro Products on request. 


CONNOISSEUR, 3-speed motor, £23/8/II. 


GOODMANS CORNER CABI- 
NETS (left) for the AXIOM 150 
Mark 2 manufactured by us to Messrs. 
Goodmans’ measurements. Height, 
44in. Price: complete kit in plain 
board with l-in. thickfelt, 8 gns. Price 
ready built, [0 gns. Finished in 
figured walnut, 16 gns. Other 
veneers to order. Carriage extra 
according to area. 
“SYMPHONY” BASS REFLEX 
CABINET KITS. 30in. high, consist 
of fully-cut in, chick, heavy, inert, 
non-resonant patent acoustic board, 
deflector plate, felt, all screws, etc.. 
and full instructions. Bin., speaker 
model, 85/-; 10in. speaker model, 
DA 97/6; l2in. speaker model, £5/7/6. 
The design is the final result of extensive research in 
our own laboratory and is your safeguard of optimum 
acoustic results. Carriage 7/6. Ready built, 10/6 extra. 


HIRE PURCHASE FActu ties 


NOW AVAILABLE on orders of £15 or over. 


Send one-third deposit with order, balance over 6 or 
12 monthly instalments. State which required. 


NORTHERN RADIO SERVICES 


li & 16 KINGS COLLEGE RD., ADELAIDE RD,, 


LONDON, N.W.3. Phone: PRimrose 8314 
Tubes: Swiss Cottage and Chalk Farm. 
Buses: 2, 13, 31, 113, 187, 


“SYMPHONY” BASS 
REFLEX CABINETS, fully 
finished in figured walnut, oak 
or mahogany to our own 
design and te match our 
Console Amplifier Cabinet, 
enabling the housing of a whole 
equipment in a two piece suite, 
cost: I2in. speaker model, 
ENI/10/-;  10in., £01; Bin, 
£10/10/-. Carriage according 
to area. The lOin, model is 
ideal for the WB HF 1012 (see 
‘The Gramophone ” review 
March). 


W.B. BASS REFLEX 
CABINET in Kit Form 
(veneered) to house HFIO!2 
and Tweeter, 10 gns. Carr. 
by Road, 10/-. 


CONSOLE AMPLIFIER 
CABINETS (above), 33in. 
high, lift-up_ lid with piano 
hinge, take Tape Deck, Gram 
Unit or Auto-changer, Ampli- 
fier, Pre-amplifier, and Radio 
Feeder Unit, finished medium 


walnut veneer, De Luxe 
version, {0 gns. carriage 
according to area. Other 
veneers |0/- extra. 
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FLAC closed field... 


= ee 


_., LOUDSPEAKERS 


These loudspeakers have been designed to provide minimum magnetic 
interference together with high acoustic efficiency. ELAC Elliptical and 
round loudspeakers are used in most of the leading Television and 
Radio reccivers. 


PRICES INCLUDING P.T. FOR LOUDSPEAKERS LESS TRANSFORMER. 


p = SS = = -— c] 

lli j | 

| 7 x 4° Flux 6,500 | 6y Flux 6,500 | | 

Il Elliptical Gauss whe PM. 6G Gauss IS | 

l| = ji: = = i 

| | 

| 34” | Flux 6,500 8” Flux 7,500 

i 2 j d | a 

PM. 3G | Gauss | 17/2 | pm, ap Gauss | a 

| 4 | : = 

| | |l 

| 5” Flux 6,500 10° Flux 7,500 ik 
i 

Mi PM. T 5G Gauss | 16/6 Mia OD Gauss | 31/8 | 

= pe ie | 


Stamford Works, Broad Lane, Tottenham, N.15 


ELECTRO ACOUSTIC INDUSTRIES LTD. 
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One thing leads ee 


. not to another but to 
success. A formula second to 
none in the world of industry 
is; “ Do one thing only and do 
it well.” Many great organisa- 
tions have been founded and have 
flourished on the application of 
this principle. 

So Parmeko, who devote all their 
enthusiasm, enterprise, and energy 
to making transformers, cannot claim to have 
thought of something new ; they do profess, however, to apply 
every up-to-date method to help them do their job well—so success- 
fully, in fact, that with some great manufacturers of electronic and 
electrical equipment the name Parmeko is synonymous with the best transformers. 


~ 


AD The firm with the one-track mind 


PARMEKO / LEICESTER 


MAKERS OF TRANSFORMERS for the Electronic and Electrical Industries 
r=) 
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7201A 


E14.. 


MHN 


RECTANGULAR 
Television 
CATHODE 

RAY TUBES 


8 


7401A 


E1. 


[e 


MULAI 


a 


These G.E.C. Television tubes combine all the requirements for perfect viewing. 
ALUMINISED SCREENS for brighter and more contrasty pictures with long life and 
freedom from screen burn. GREY FILTER GLASS faceplates with high light trans- 
mission efficiency permitting viewing under normal lighting conditions without 


loss of contrast and without need for separate viewing filters. 


BRIEF DATA Both tubes are provided with an external 
7201A 7401A graphite coating, and have a scanning 
Vh 63V Vh 63V angle of 70° 


Ih 0.3A Ih 0.3A 


Va (min) 10.8 kV Va (min) 11 kV The heaters are suitable for both series or 
Va (max) 14.0 kV Va (max) 16 kV parallel operation. 


For further information write to The Osram Valve & Electronics Dept., 


THE GENERAL ELECTRIC CO. LTD.. MAGNET HOUSE, KINGSWAY. LONDON. W.C.2 
C 
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Compelling reasons for choosing the 


Astr onic "HIGH FIDELITY AMPLIFIER 


A1280 Tone 
Corrector Unit 
€li.i1.0 


AI254C 
£26.5.0 


SENSITIVITY: MICROPHONE, 20 mv, | megohm. 
OUTPUT| HARMONIC | INTERMODULATION RESPONSE 


DISTORTION | DISTORTION* nC-UP es ent Eie TN 
60 c/s |1,000¢/s| 400-4,000 c/s | 60-7,000 c/s PHONO f.f.r.r. 10 mv, | attenuator. 
Tw foa% [0.03% | 0.022% | 0.056% | + Sdb20e/s-20Ke!s | TREBLE CONTROL A 10 DK Oa with 
zw |0.43% | 0.12% 0.36% 0.42% + Sdb 20 e/s-20 kes | | kejs zero. 
* In each case lower frequency modulated by higher frequency cen mop £10 db at 100 cps. with 
12 db down. Noise level 63 db below full output. 2 Both controls independently and continuously 
e variable. 


Send for full details and specification to :-— 


N. MIERS & CO. LTD., 115 Gower Street, London, W.C.1 


Telephone: EUSton 7515. Cables: MIERSCO. 


| 
We are glad to announce 


the immediate availability of “Scotch 
Boy” Magnetic Recording Tape on 
anew clear plastic 7” reel—more 
solid, perfectly balanced, with a 
large centre hub and simplified 

V slot threading. 


- „are ee eee eee 
¢ P e a manuracruant Co- : 


Each new reel has its own sturdy handsome 
hinged box, in our familiar black and 
plaid, with ample writing space on the 


SCOTCH BOY E 


REGO. TRADE MARK As for the tape, it will “speak for itself.” 


MAGNETIC RECORDING TAPE On all types of recorders it will give true, 


brilliant quality. It is an all-British 


ANOTHER E> PRODUCT product of which we are proud. 
MINNESOTA MINING & MANUFACTURING CO. LTD es Pe ee ee 
Arden Rd, Adderley Park. Birmingham 8 167 Strand, London WC2 alike are changing to “Scotch Boy. 


90 Mitchell St. Glasgow Cl 16 Mosle - St, Manchester 2 
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ADVANCE COMPONENTS LTD., MARLOWE RD., WALTHAMSTOW, LONDON, E.17. Telephone : LARkswood 4366/7/8 


AWE 


A high-precision piston-type unit for direct 
coupling to a resonator. Works in the least 
attenuation mode H,,(TE,,) and ensures strict 
linearity. A crystal diode and non-inductive 


capacitor are built in so that the output voltage 


can be read directly on a meter connected to the 


termination provided. B £ A ri els. 


x (NETT PRICE in U.K.) 
Output impedance 75 ohms @ Attenuation range, 125 db Th 
@ Waveguide Cut-off frequency, 9200 Mc/s. % 
Diameter of bore, 0-750 in. e Piston travel, 0.01113 in. per degree (S; 
rotation of spindle e Size 12} in. X 2łin. x 2?in. (excluding output plug) yy 


ə Weight approximately 2 lb. 


TYPE A 


PISTON 
ATTENUATOR 


FULL TECHNICAL DETAILSTIN FOLDER W 24 


ADVANCE COMPONENTS LTD., MARLOWE RD., WALTHAMSTOW, LONDON, E.17. Telephone : LARkswood 4366/7/8 


The wide range of Aerislite aerials inclndes types 
for television, radio aud t.m. reception. Our long 
experience in this specialist feld enables us to 
market aerials of extra high efficiency which give 
years of trouble-free service. For example, there 
is no equal to the Dublex T.V. aerial in terms of 
forward gain (6 dB) and broad bandwidth at the 
low price of £4/8/6. There are many other unique 
serials in the range —send for details, Retail 
prices are from 13/8. 


Two valuable additions to the accessory range are 
the Part No. 166 coaxial plug and the Part No. 169 
In-line attenuator. The plug is of three plece con- 
struction and is easily fitted to the semi-airspaced 
and standard types of coaxial cables. The In-line 
attenuator is available in five types, 6dB, 12dB, 
184B, 24dB and 384B and carries plug and socket 
ends. It may be instantly inserted in serial down- 
lead. Other accessories include plugs, sockets, 
lightning arrestors, brackets, etc. 


A new type of T/V downlead has recently been 

introdnced under the trade mark of ‘* Aeraxial.” 
This cable bas lower attenuation than solid types 
and yet is available at the same price (Bd. per yd. 
retail price). Other cables available inclnde twin 
feeders (screened and unscreened) for 75 ohm 
and 300 ohm applications as well as 50 ohm and 
75 obm coaxisls with solid and semi-airspaced 
insulation. A specia! low capacity cable for car 
radio aerial connections etc. is also manufactured: | 


Aecriallte connecting wires are being increasingly 
used in the radio, T/V and electronics industry 
due to their flexibility, wide colour range and low 
cost. Thermoplastic insulation ensures a higher 
dielectric plus the advantages of greater mechani- 
eal strength, fire resistance and permanence. 
Aerislite connecting wires are easy to handle 
and easy to strip and save valuable time on the 
prodnetion floor. Please send for leafiet and prices. 


Aerialite relay cables have been designed and > 
manutastnred to provide efficient snd permanent 
installations for sound and broadcast relay net- 
works. To meet these exacting requirements 
these cables have the minimum of attenuation 
combined with high mechsnical strength. The 
rango includes single and double star quad. single | 
polythene insulated, flat twin Fig. 8 and single 
star quad copper taped relay cables. Tele- 
vision relay cables are also available. 


RELAY 
CABLES 


Types D.A.I. and PAI-8 meet the need for both 
multiple outlet and tndividual seris! distribution | 
and amplification. Model DAI will provide unity | 
Kalin with at least 30 T/V receivers operating and 
the specification includes heavy duty power pack, 
neon indicator, two stage, gain control, two inde- 
pendent coaxial outputs. The size is 164in. x 
Gin, x tin. 

Type PAI is available with up to eight coaxial 
outlets and is suitable for showroom or demon- 
strations purposes. 


Your Enquiries Invited 


COMPLETE SATISFACTION 
WITH 


T/V AERIAL 
AMPLIFIERS 


AERIALITE 
PRODUCTS 


WIRELESS WORLD 


- CHESHIRE | 


AERIALITE LTD - CASTLE WORKS - STALYBRIDGE 


NOVEMBER, 1954 


@ No fatigue — as 
light and easy to use 
as a pencil (4 oz.). 

This is the 


ORYX 


@ Speeds production— 
heats up in 30 seconds. 


@ Prevents damage — pin- 
point heat concentration for 
small assemblies. 


@ Robust construction — no 


ceramic or mica formers to 
break or flake. 
@ Fully reliable — used by the 


world’s most famous manufacturers, 
British and Foreign Governments. 


SUB-MINIATURE 
SOLDERING 


INSTRUMENTS 


Sole Distributors: 


ANTEX:-3TowerHill-London- 
Telephone : ROYa! 4439 


EC3 
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Loud-speaker Manufacturers to the radio industry since 1930 


We dont suppose... 


that our attempts this year at point-counterpoint in advert- 
ising (“We do this, we don’t do that,” ... “We don’t do this, but 
we do the other”) have struck “Wireless World” readers as 
outstanding examples of publicity. They are just another 
method of presenting the simple story we have to tell to the 


rather special audience we wish to reach. 


We do know, however, that our loudspeakers are out- 
standing examples of design, performance, and reliability. 
These qualities, together. with their competitive prices, have 
achieved for them over a period of 25 years a reputation 


which is its own advertisement. 


REPRODUCERS AND AMPLIFIERS LIMITED 


WOLVERHAMPTON ENGLAND 


Telephone: Wolverhampton 22241 (5 'ines) 
Te.egrams: Audio Wolverhampton 


ee ee 8. ed 
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Mic()vAc 
ELECTRONIC 
TEST METER 


54 


A- portable panclimatic battery or 
mains operated valve voltmeter for 
laboratory or field use. 

Measures d.c., a.c. and r.f. voltages 
from 0-2 to 480v 

Measures d.c. balanced voltages. 
Measures resistances to 10 Megohms 
in 5 decades. 

Measures v.h.f. voltages to 200 Mc/s. 
Multiplier extends d.c. range to 2400v. 


He ELECTRONIC INSTRUMENTS LTD 
RICHMOND - SURREY - ENGLAND 
Telephone Richmond 5656 


OO = 
= Ee M 


Cellular Polythene 


15 ohm. TV. DOWNLEAD CABLE = £ 
Nominal Attenuation at 50Mcs:-2.5dB100ft. = = È- 


22E ae ee 
Plain Copper Wire Braid ...........-------+~ + JM 


Cellular Polythene Insulatedto 0/129" Diameter... ... 


1/029" Annealed Copper Conductor....... 


A Glover Product 


~- W.T.GLOVER £ CO.LTD. Specialists in 


MEMBERS OF “THE CM-A 4 y . e 
TRAFFORD PARK MANCHESTER 17 ai Plastic Extrusion 


TRAFFORD PARK 2141 


\ 
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The PF 9I amplifier, with the PF 91A remote 
control unit, is a versatile and practical com- 
bination for those who demand realism in 


sound reproduction from record players, tape 
recorders, microphones or radio tuners. 


X Built to proved mechanical and electrical 
engineering standards and suitable for 
continuous use even under tropical con- 
ditions. 


%& Frequency range substantially flat over 
entire audible range of 2—20,000 cycles 
per second, up to I2 watts output. 


xK Excellent oscillatory transient response be- 
cause of balanced response characteristic 
from 2 cycles per second to 160,000 cycles 
per second. 


X Low noise level. 
%* High damping factor. 
% Very low harmonic and intermodulation 


distortion. X Note the cable form wiring which ensures 
— the complete stability of design and per- 
formance of every PF 91 amplifier. 


% Most components are mounted on turret 
legs which makes them easily accessible. 


% Generously-proportioned mains and out- 
put transformers guarantee the true hi-fi 
quality claimed for the PF 91. 


X National Physical Laboratory Report avail- 
able free on request. 


MODEL PF9I 
28 ans 
MODEL PF9IIA 
12 cns 


(U.K. PRICES ONLY) 


4 ft. extension cable available free of charge. 20 ft. 
Under- chassis view PF91 extension cable available for 35/-. 


Pry TE LIMITED O F C AMBRIDGE 
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MULTITONE 


SOLDERING 
INSTRUMENTS 


AND ALLIED EQUIPMENT 
for factory, maintenance 
and instrument makers 


*xKMINIATURE 
JOINTING 
becomes a 

MINIATURE 

problem with 
ADCOLA 
EQUIPMENT 


INSTRUMENT 


FACTORY BENCH MODEL 


LINE MODEL 
a” Bit 


Y Bit 
List No. 64 eh ek 


List No. 70 


(Centre) 
PROTECTIVE 
SHIELD 


List No. 68 


OTHER 
MODELS 
AVAILABLE 


Standard Volt ranges stocked : 
6/7 12/13 22/24 50/55 
100,110 200/220 230/250 


Write for complete catalogue 


PRODUCTS LIMITED 


Cranmer Court - Clapham High Street 


London, S.W.4 Phone: MACaulay 4272 


With Collet held 


SPECIALIZE 
in ‘equipment for the DEAF 


and .for PHYSIOTHERAPY 


THE 
ADAPHONE 
RADIO AND 
TELEVISION 

ATTACHMENT 


enables the deaf to 
hear the programmes 
without disturbance to 
others. 


A WIDE RANGE 
OF 
HEARING AIDS 


including the latest 
4-stage ALL-TRAN- 
SISTOR instrument 
with Automatic Vol- 
ume Compression. 


EARPHONES, 
PILLOWPHONES, 
MIGROPHONES 
AND 
CONTROL BOXES 


for Hospital Radio 
Churches and other 
group installations. 


GROUP 
HEARING AIDS 


for Schools for the deaf. 


ELECTRO-MEDICAL 
APPARATUS 


The Multitone Portable 
Short-Wave Unit as 
shown here and a wide 
range of therapeutic 
and diagnostic instru- 
ments, 


Inquiries should be addressed to 


MULTITONE ELECTRIC CO. LTD. 


“223-227 St. John. Street, London, E:;:C.I. 


PIONEERS IN SOUND AMPLIFICATION 


NOVEMBER, 1954 
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PLUG REF. 736022 
SOCKET REF. 736023 


a 
i | I | I (i This cable mounting elbow connector is the 
ao latest addition to our well-known range of 


plugs and sockets complying with R.C.S. 322. 


For full details please write. 


EXNING RD., NEWMARKET PHONE: NEW 3181/2/3 
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IS ONE OF OUR 1072 SERIES 


It is robustly constructed and has 


excellent ventilation. 


standard G.P.O. drillings and it is supplied 
with chassis runners and cast inset 
handles. 


It is one of our new range of standard 


metal cabinets,.cases, racks and desks. 
reg. des. app. no. 870311 


| Front panels of 10 S.W.G. steel bolt to 


SEND TO DEPT. A 
for illustrated catalogue 
of our standard range 


MUSeum 7878 


PRE-RECORDED TAPES— 
ON 


MAGNETIC TAPE RECORDERS 


With the introduction of this new medium, the full frequency range of 
Reflectograph Recorders and their ability to be set to give the correct 
musical pitch, establishes a standard which will make an instant appeal to 
the connoisseur. Conforming closely to the C.C.I.R. recommended 
specifications, particularly with reference to head azimuth and play-back 
characteristics, they enable the very high quality associated with this form 
of reproduction to be realised for the first time in the home. Both the 
present range of Reflectograph equipment and the two new models listed 
below have in common the unique advantage of being able to set the 

correct musical pitch—a feature which is exclusive to these recorders. 


Model TR1. Reproducer only. Frequency Model RR1. Separate Record and Playback 
Tesponse 75-14,000 cycles + 3 DB, Output Amplifiers, Frequency response 75-14,000 
0.25 volts from cathode follower. cycles + 3 DB. 50-14,000 cycles + 6 DB. 


Output 1.3 volts from cathode follower. 


Fer full information on the Reflectograph Range write to the Manufacturers 


RUDMAN DARLINGTON (ELECTRONICS) LTD 
Wednesfield, Staffs. Tel: Wolverhampton 31704 


WhiteAd 
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radio products ltd. 


(Dept. W.59) 418 BRIGHTON RD, SOUTH 
CROYDON, SURREY. Telephone Croydon 5148/9 


OSMOR 


<> These really powerful units in compact form give quality and performance right out of proportion to their midget size and 
3 modest cost. Osmor "Q" Coilpacks have everything that only the highest degree of technical skill can ensure—extra 
selectivity, super sensitivity, adaptability. Size only |i x34 x 2; with variable iron-dust cores and Polystyrene formers. 
iJ Built-in trimmers. Tropicalised. Prealigned. Receiver-tested and guaranteed. Only 5 connections to make. All types for 

Mains and Battery superhets. and T.R.F, receivers. ideal for the reliable construction of new sets, also for conversion of 
the 21 Receiver, TR.1196, Type 18, Wartime Utility and others. Send to-day for particulars! 


1/6 extra, both types. 


SEPA 
RATE | OSMOR STATION SEPARATOR CHASSIS CUTTER 
COILS The Separator may easily be tuned to eliminate 
4j- any one station within the ranges stated and Type Hole Sizes 
A aranais alabie fee takes oniy a Ga seconds. Sharp ene sie 
for all popular wave- is effected by adjusting thebrass screw provided. 2 bs Iti 
bands and purposes. pr A nn 
Fully descriptive leaflets Aerial TYPE METRES 3 fin. x izin. 
" and connection data avail- | plugs 4 lłin. x 2in. 
N, able. aoecona) Lied inihere = l 141-250 
simple fixing + extra. ust note these 2 218-283 liluse. i i 
5 Star’? Features.  * Only fin. high. ee: VE plugs 3 267-341 a d 
* Packed in damp-proof containers. * Vari- | into 4 319-405 Beas 
able iron-dust cores, * Fitted tags for easy | receiver 5 t 
connection. * Low loss Polystyrene formers. 5 335-022 = e a r e a le 
ae TRF REACTION COIL TYPE l É l poe. nih Ri kie PH ay ia with | 
apy, i 450- ing leads. tandard size in. x lžin. x 
A range of coils for F.M. Receivers shortly 7'6 e aossowje | Seite gyae eith OMOR goitpacls and | 
= t aa air. idget |.F.s. & 
A special design of coils now available for COMPLETE | din. x din. x 2gin., 21/- pair. PREALIGNED. | 


reflex circuits. 


Es Se ee a = 


Send Sd. (stamps) for fully descriptive literature } DIiaLS—VARIOUS DIALS CALIBRATED TO COILS 
including *‘ The really efficient 5-valve Superhet | Metal dials, overall size 5łin. square. Cream background, 3-colour 
Circuit and Praetical Drawings,” 6-valve ditto, | Type MI, L.M.S. waves. M2, L. & M. waves. M3, M. and 2S. waves. 
3-valve (plus rectifier) T.R.F. circuit, Battery | Price 3/6 each. 
s portable superhet circuit, Coil and Coilpack Pointer 1/6; Drum, Drive, Spring and Cord, 3/2. 
leaflets, Chassis Cutter leaflet, and full radio and component lists, and Type A glass dial assembly, measuring 7in. x Zin. (94 x 94 overall). Mounts 
interesting miniature circuits, etc. { in any position. Choice of two 3-colour scales, 24/6. P. & P. 1/6. 


OUR -TECHNICAL DEPT. WILL BE PLEASED TO ANSWER (BY LETTER ONLY) ANY ENQUIRY RELATING 
TO CIRCUITS IN WHICH OSMOR COILS OR COIL PACKS ARE USED OR ARE INTENDED TO BE USED. 


WE ENDEAVOUR TO KEEP ABREAST OF THE TIMES BY BUILDING THE VARIOUS CIRCUITS PUBLISHED IN 
“WIRELESS WORLD,” “PRACTICAL WIRELESS,” “RADIO CONSTRUCTOR” ETC. WE KEEP STOCKS OF THE COMPONENTS 


SPECIFIED. 

“ PRACTICAL WIRELESS ” “WIRELESS WORLD” “RADIO CONSTRUCTOR” 
Coronet Four; Beginners’ Superhet; “No Compromise” TRF Tuner. Converting the TRII96 receiver to a 
Modern High Power Amplifier 2; Attache “ Midget Mains Receiver.” Sensitive general purpose s’het receiver simple 

I diode set. Radio feeder unit 
(of 5 ; A.C i F - erysta k. 
ase Portable; RII55 Converter 2-valve Receiver. Television Converter Economy 8 W.P.P. Amplifier. Circuit 
Band-Pass 3; Modern l-Valver; 3-speed (special coils in cans available), Midget and details available for adding push-pull 
Autogram, modern reflex, etc: sensitive T.R.F., etc. to the 5/6 valve Osmor superhet. 
A LIST OF FIXED CAPACITIES AS REQUIRED FOR SWITCH TUNING AVAILABLE ON APPLICATION. 
PPBPPA 
TAG? m Š 
Wavebands may be added or changed in a few p 
minutes. Switching arrangements can be increased 2 = 
+ . . a 
as required. Multi waveband Coilpacks may be S$ z 
easily made up. The Coil Unit consists of Aerial 5 kt 
; 5 a F 3 rA 
and Oscillator Coils and Trimmers wired and ready x 5 
to connect to switch. 2 = 
z ie} 
2 U 


THE SIMPLEST AND MOST CONVEN- 


IENT METHOD OF SET BUILDING SO fy PER including 4 
FAR DEVISED FOR THE AMATEUR. 5 = UNIT foolproof drawings. 


NEWCOMERS TO RADIO: WE HAVE A NEW DEPARTMENT READY AND WILLING TO HELP 


DESIGNERS ARE ASSURED OF FULL CO-OPERATION 


Please let us know your requirements — send us your problems. 
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HARTLEY-TURNER 
SOUND EQUIPMENT 


We have, over these last few months, 
devoted our space in this journal to an item- 
by-item description of our main products. 


All Hartley-Turner equipment is designed 
in relation to one prime requirement. The 
requirement is simply stated. 


“ It is that each item shall be the best 
that engineering skill, and productive ability 
can achieve.” Our insistence on this high 
standard has as its inevitable result, an 
equipment which will bear favourable com- 
parison with any other equipment available 
anywhere in the world. 


It is our proud claim that we are one of 
the very few firms in the industry to-day who 
manufacture loudspeakers, and enclosures, 
amplifiers, preamplifiers and the main com- 
ponents required for them. 


The high standard which we set is your 
best guarantee of satisfaction. 


Prices : 
215 Loudspeaker (inc. P.T.) ...... £19 4 3 
Bome Gre yal MRE aon ene es £8 0 0 
20-watt Amplifier 92))......-..-..>. £33 0 0 
H.T. Super Control Preamplifier .. £8 18 6 


Please send for our data sheets which include full 
details of all the above to: 


H. A. HARTLEY Co. Ltd., 


152, HAMMERSMITH RD., LONDON, W.6 
Telephone : RiVerside 7387 


mr TT 
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TRANSFORMERS 


FULLY INTERLEAVED 
SCREENED AND IMPREGNATED. ALL GUARANTEED 
ALL PRIMARIES ARE 200/250 v. Half Shrouded. 


HSM63 (Midgar) Output 250-0-250 v 60 m/a., 6.3 v. at 3 amps., 
Ve) ACC 2AM A A T T A = 
HS63. Output 3500 0-250 v. 60 m/a., 6.3 v. 
Lamps. «cat honnpeaaleaeeessesrstssvesscoees «ait. > orita a eee 
HS40. MWindinis ae above. 4v.at 4amps.,4v, at 2am 
Output 
HSI 2500-250 80MjA noe aeeoa ae oaa a mug aned 
HS3., 350-0-350 v. 80 m/a., 19/-. HS30. 300-0-30 fa, 
HS2X. 250-0-250 v. 100 m/a., 2l/-. HS75. 275-0-275. v. 


16/3 


. 16/6 
16/6 


19/- 
19/- 


NOON /a. |... .00sis2-+-.. samc ere 21/- 
HS20X. 300-0-300 v. 100 mi: . v. 
eea PE POE a a a a 2l- 
Fully Shrouded 
namS (Midget). Output 250-0-250 v. 60 mya., 6.3 v. at 3 amps., 
T E O doles a enne eamaaalesis¥lr 16/9 
k ut 
FS2, 750- 0-250 v. 80 mharan aoa eee roel 2l- 


FS30, 309-0-300 v. 80 mja. 21/—. FS3, 350-0-350 v, 80 m/a. 2l/= 
FS2X. 250-0-250 v. 100 m/a., 23/—-. FS75. 275-0-275 v. 100 m/a. 23/= 
FS30X. 300-0-300 v. 100 m/a., 23/~. FS3X. 350-0-350 v. 


100 m.a. ne 23/- 
All the above have v. at 4 amps., 5-4- 01 v.at 2 amps. 
FS43. Output 425-0-425 v, 209 mja., Gh 3 v. 4 amps., C.T, 6.3 v. 

4 amps., C.T. 5 v, 3 amps. Fully eronda d a ee 47/6 
FS50. Output 450-0-450 v. 250 mja., 6.3 v. 2 amps., C.T. 6.3 v. 

4 amps., C.T. 5 v. 3 amps. Fully shrouded.......sse..rerosesesrsssae 67/6 
F35X. Output 350-0-350 v. 250 m/a.,6.3 v. 6 amps., 4 v. 8 amps., 

4v. 3 amps., 0-2-6.3 v, 2 amps. Fully shrouded........,..........5. 65/— 
FSI60X. Output 350-0-350 v. 160 m/a., 6.3 v. 6 amps., 6.3 v. 

3amps.,5v. 3 amos. Fully shrouded... ........5....seeseeseeeepee ee 44- 
FS43X. Output 425-0-425 v. 250 mja., 6.3 v. 6 amps., 6.3 v. 

6 amps., 5 v. 3 amos. Fully shrouded...............2:sesesseaeeeseees 636 
HS6. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v. 

3 amps. For receiver R1355, Half shrouded...................., 26/6 
HSI50. Output 350-0-350 v. 150 m/a., 6.3 v. 3 amps., C.T, 5 v. 

James, Halfshinoud cece ceri ss cess senor ensrsscb sa cabcaseess 27/9 
F36. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v. 

Sramipe,. Fully shrouded, £... doeet tsirs ctor cus scones meee io 29:6 
FSt20. Output 350-0-350 v, 120 m/a., 6.3 v, 2 amps., C.T. 6.3 v. 

2amps., C.T. 5 v. 3 amps. Fully shrouded.. a... 29/9 
FS256. Output 250-0-250 v. 80 m/a., 6.3 v. at 6 amps., 5y v. at 

Samps.. Fully Shrouded j.:.-cersccceveocccecceccexccssinaredys sWOtersssze 
PRI/I. Output 230 v. at 30 m/a., 6.3 v. at 1.5/2 amps. . $s 
FSISO, 350-0-350 v. 150 mia., 6.3 v. 4 amps., 5 v. 3 amps.......... 31/6 


FSISOX. Output 350-0-350 v. at 150 m/a., 6.3 v. at 2 amps. 
C.T. 6.3 v. at 2 amps., C.T. 5 v. at 3 amps. Fully ihroliged!. . 31/6 
The above have inputs of 200/250 v. 


OUTPUT TRANSFC RM :RS 


MIDGET OP. 5,0000 toisGlie...,.......cmmereiteensedtectncseesece ney «asc 3/9 
8,000 to 3Q 
MOPI, Ratios 26, 46, 56, 66, 90, 120-150 mja. max. current 
Gar Ior QPP. Class B, etc, Secondary 2/4 ohms, Top panel, 
andiclamped; exch. Da. aarre aaae atean aarteensa 16 
OPIO. (0/15 watts output. 20 ratios on Full and Half Primary ue 


OP30. 30 watts output, 20 ratios on Full and Half Primary...... 25/9 

Williamson’s O.P. Transformer to Author's specification...... £4/4/— 

Chokes for Williamson's Amplifier, 30 H. at 20 mya..... es (6/6 
TQ) FS ae T osc). teecaccesaea see a ser esieeeee yes cabeccttn 32/- 


FILAMENT TRANSFORMERS 
Ail 200/250 v. Input. 


AE REA E E E eee E E Mot 96 
F4. a: ap amps., Fë F6. 6.3 v. @ 2am ae 
F6X. 6.3 v. @ 0.3 amps, , 5/6. FI2X. inv. A I amp 
FU6. 0-2-4-5-6.3 v. @ 2 amps., 10/-. FI2. 12.6 v. tapped 6.3 v, 
EE E a r L 
F24. 24 v. tapped 12 v. @ 3 amp ji 
F29. 0-2-4-5-6.3 v. @ 4 amps., 18/9. FUI2. 0-4-6.3 v. @ 3 amps. 17/6 


EUZ. ONLA v O aE a s a ar A errs 17,6 
F5. 6.3 v. @ 10 amps. or 5 v, @ 10 amps., or 12.6 v, @ 5 amps., 
or 10 v. @ S amMDs.ser e Nansi esere N NN e vets 34- 


F6/4. Four windings at 6. 3 v, tapped 5 v, @ 5 amps. each, giving 
by suitable series and parallel connections up to 6.3 v, 


20 amps arii riscesi enos rara Aaa EEEN A Eh o 51/6 
Quotations, etc, stamped addressed envelope, please, 
C.W.O, (add 1/6 in £ for carriage). 
Export enquiries invited. 


H. ASHWORTH (Dept. W.W), 


676, Gt. Horton Road, Bradford 7, Yorks. 


NOVEMBER, 1954 WIRELESS WORLD 6l 


IN 1881 J. C. MAXWELL 


derived this relationship 
between dielectric constant 
and refractive index. 

That this holds true for 
Polystyrene implies that 
polarization is almost 
entirely due to elastic 
displacement of electrons only. 
This means LOW DIELECTRIC 
Loss and dielectric 
constant independent 

of temperature, frequency 


and voltage. 


SUFLEX POLYSTYRENE CAPACITORS 


because of their LOW DIELECTRIC LOSS 
and SMALL SIZE are admirably suited for 
use in I.F. transformers and padded circuits. 
Their uniquely high insulation resistance 


and low dielectric absorption make them 


indispensable in computors, nucleonic and 


* The capacitors shown here are actual size. 


medical equipment. 


SUFLEX 


LONDON 


CAPACITIES: 5 pf. to 0.5 mfd, 
TOLERANCE: 20% to1%. 
VOLTAGES: 250v. to 750v. D.C. 
HS Type: for general use. 


HSA Type: with additional sealing 
for use in exceptional 
humidity conditions. 


35, BAKER STREET, LONDON, W.L Telephone: WELbeck 0791. 


ae mm e a e a ea a a ae ee a e a _ _ ee re ee Se ee ee Á i m 
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LATEST TAPE UNIT 
2-SPEED Mk. 


Three high grade motors. 


Single knob control electrically and mechan- 
ically interlocked. 


Drop-in tape loading. 
Automatic brakes. 

2 speed. 7}"/sec. 3}”/sec. 
Automatic speed change. 
Twin Track. 

British Standard Specification. 


+ + + + + + A 


£18:10:0 


Attractive discounts to quantity buyers. Beautifully finished and engineered, this 
new model offers unequalled value. 
Write for full details to 


VERDIK SALES LIMITED 


8, RUPERT COURT - WARDOUR STREET - LONDON, W.. GERrard 8266 


OMNIDIRECTIONAL 9. Speaker System 


WiISiCS SUPER 8/CS SUPER 5 
Treble‘ Units Facing Upwards Crossover Frequencies 800 and 5,000 c/s 


The bass speaker is the W15/CS with a fundamental resonance below 30 C/S; 
the middle speaker is the Super 8/CS; and the third speaker is the Super 5 
with response well maintained to 16,000 C/S. The crossover unit is a $ 
section type, with crossover frequencies of 800 and 5,000 C/S. A volume 
Control is now fitted to the middle and top speakers which also face upwards 
to avoid undue directional effects. 

The Wharfdale W10/CS unit is also suitable for use as the middle speaker. 
fic horizontal cabinet can be supplied to suit a 10in. unit without extra 
charge. 

DEMONSTRATION—The following Radio Retailers are equipped to give 
demonstrations of the Wharfedale Three-Speaker System:— 


B-K Partners Ltd., 229, Regent St., London, W.1 (entrance Hanover St.) Tel.: Regent 1051 
City Sale & Exchange Ltd., 93/4, Fleet Street, London, E.C.4. Tel.: Central 9391 
Classic Electrical Co, Ltd., 364, Lower Addiscombe Road, Croydon, Surrey. Tel.: Addiscombe 6061 
Holley’s Radio Stores, 285, Camberwell Road London, 5i ES; Tel.: Rodney 4988 
Jewkes & Co., 28/31, Broad Street, Birmingham, |. Tel.: Midland 4829 
C, Milsom & Son, North Gate, Bath, Tei.: Bath 5675 
Webb's Radio, 14, Soho Street, Oxford Street, London, W.!. Tel.: Gerrard 2089 
John W. Gray Ltd., 82. Westborough, Scarborough, Tel.: Scarborough 707 
R. Barker & Co, Ltd., 6, Albion Place, Leeds. Tel, : Leeds 22086 
J, F. Sutton, 89, Crane Street, Salisbury. Tel.: Salisbury 4633 
Lancaster Hi- -Fidelity, 27-31, Lancaster Avenue, Manchester, Tel.: Deansgate 2503 


High-Fidelity Sound Equipment, 116, Birches Head Road, Hanley, Stoke-on-Trent. 


PRICES (TAX Free) 


| 

DENTA I 
3 SPEAKER I WI5/CS sand-filled Enclosure £47 0 0 
Treble Assembly .,,.......0000085 £18 0 0 

| 
Sareat Wh at Cc d ale ı  HS/CR3 Crossover with V.C,'s £8 10 0 
is being l £73 |0 0 

J 

I 

i 

' 

u 


en 
2 Sand-filled Back Panels (40in, x 24in.) to 


complete the enclosure, where a suitable 
corner is not available, can be supplied at £12 
per pair. 


=e ~ WIRELESS WORKS LTD. 


FESTIVAL IDLE + BRADFORD ;: YORKS 


iiba Phone: Idle 1235/6 (2 lines). Grams: Wharfdel, Idle, Bradford. 


es 
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TNO EXTERNAL CHANNELLING EQUIPMENT ! 


: 


Six Telephone or Teleprinter Channels, 
plus Independent Order Wire Circuit. 
Full Supervisory and Control Facilities. 
Alternative Radio Frequency Band. 


i 
available for 


, d 1. 
early delivery complete in one cabinet 


Write for leaflet No. 198/32. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 


RADIO DIVISION Oakleigh Road* New Southgate ° Londons N.II 
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UNIVERSAL VALVE VOLTMETER 


Model VM853 


@ WIDE RANGE OF VOLTAGE 
MEASUREMENTS 


@ HIGHEST POSSIBLE INPUT RESISTANCE 
ON ALL RANGES 


“© MEASURES FROM D.C. TO U.H.F 


-On-. the lower D.C.: ranges, this instrument 
“approaches conditions of an electrostatic voltmeter 


and on A.C. ranges a; measuring diode contained in D.C. Ranges A.C. Ranges 
an external probe, is provided. To minimize the Volt - 0o-300mV orby 

effect of the metal-body of the probe, the insulated Ranges - 0-1V-0-300V 043, V- o-100V 
terminal head can be replaced bya spike: All-range Accuracy +2% off. d. =2% of f.s.d. 
indicator consists of-a 5-inch meter fitted with Input - k y wf! Aig fre a nang ud 
knife-edge pointer and mirror stale- Send for peri id i on an mee 


Aeaflet giving full specification. 


BRITISH PHYSICAL LABORATORIES 


Radlett, HERTS 5 Tel: RADLETT 5674-5-6 
dmBP31 
Designed originally for use in Hearing 
Aids, Amplivox ‚miniature e.m. 
aoo microphones are now doing a full 


size job in industry and commerce. 
MULTI-CHANNEL Possessing a frequency characteristic 
| virtually level from 0.4 to above 4.5 

T U N E R S$ Ke/s, speech quality is excellent. 
z no These robust and inexpensive micro- 

phone inserts have found wide 


fi or “acceptance for speech recording, 
mobile VHF, and aircraft communi- 


cation systems. 
T V or F M. for Typical responses :— 
$ ia 


RECEPTION 


These instruments created special interest 
at this year’s Radio Show. They have 
been specially developed for incorporating 
into new TV receivers, or for converting 


: 3 5 Ike 5 
standard receivers for reception of Bands SPECIFI E NS 
I, II and III. They utilise a cascode ta MODELM.2: 0.4 to 6.5 Kejs : dia. 0.84" x 


0.520” deep. Weight 4-oz. Sensitivity 
-55 dB re :' IV dyne/cm?. (Sed. Z = 5,000 
ohms) 

MODEL M.4/5: Illustrated: 0.4 to 5 Ke/s: 
weight g-oz. M5 similar to M4 with poly- 
thene membrane for  close-speaking 
applications. (Std. Z = 600 ohms) 
Enquiries invited. Prices on application 


RF amplifier type PCC84, and a new 
valve PCF80 of the triode pentode type. 
Power requirements : 


H.T.:—170v. 25mA; Heater:—16°4 at -3 amp; 
A.G.C. lines :-5v. maximum. 


Provisional price: £6 
Please write for full details. 


VALRADIO LIMITED, NEW CHAPEL RD., HIGH ST., 
FELTHAM, MIDDLESEX. PHONE : FELTHAM 4242. 


2, Bentinck Street, 
London, W.). WELbeck 2591 
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DESIGN FEATURES 
OF HIGH FIDELITY REPRODUCERS 


IKC/S 
FREQUENCY 


IOKC/S 4OOKC/S 


_Frequency response of ‘‘H.M.V.” Model 3001. Response of the main amplifier is 
shown by the full line; maximum variations given by the bass and treble controls 
are shown dotted. The inset shows the cut-off positions of the frequency range 


selector. 


Two alternatives usually confront the designer of high fidelity 
record reproducing equipment. He can specify separate units 
for loudspeakers, pre-amplifier, power amplifier and turntable 
assembly; or he can incorporate all the units in one self-con- 
tained cabinet. Both systems have obvious merits, and both 
have their drawbacks, but when normal domestic conditions 
have to be taken into account, the latter course is usually the 
more acceptable, providing the cabinet is kept down to 
reasonable proportions. ; 

The design of a self-contained reproducer of high fidelity 
standards raises problems not encountered when the separate 
unit method is adopted. Since a relatively large acoustic output 
and freedom from acoustic feedback and noise are basic 
requirements of high fidelity reproduction the principal 
problems the designer has to overcome concern the loudspeaker 
enclosure and the turntable and pick-up assembly. The way in 
which ‘‘ His Master’s Voice” engineers have overcome these 
problems is evidenced in the design of the new high fidelity re- 
producer, Model 3001, and the techniques and principles 
enumerated in this article have been tried and proven by the 
results achieved by-that equipment. 

Model 3001 uses two special 134” elliptical cone units, each 
covering its natural frequency range and mounted at an angle of 

°_7°, Consequently a greatly improved propagation of ‘the 
high frequencies has been achieved. i 

Both these units have a high flux density and both are fitted 
with aluminium cone centres for increased output in the upper 
register. One of them has a speca designed speech coil, 
which sustains the upper response of the unit well into the 
normally accepted “‘ high fidelity range ”, and the other has an 
improved low resonance cone and coil assembly which provides 
a clean bass response down to 30 c.p.s. The loudspeaker.en- 
closure provides the maximum volume compatible with a 
cabinet of reasonable size and is fully lined with sound absorb- 
ing material and acoustically curtained to avoid standing waves 
and reflections. Throughout, the enclosure is constructed of 


“HIS MASTER'S VOICE” 


THE GRAMOPHONE COMPANY LIMITED .- 


heavy cored timber to reduce vibrations and 
resonances to negligible proportions. 

The net result of these features is a loudspeaker 
system having a good damping factor, wide 
angled distribution of the higher frequencies, a 
frequency range of 30-18,000 c.p.s. and a good 
mean spherical response. 

Of necessity, the turntable and pick-up are 
‘Mounted in close proximity to the loudspeakers. 
The dangers of sound coupling and mechanical 
coupling will be apparent. In Model 3001 the 
turntable and pick-up are mounted in a separate 
compartment that is completely insulated from 
the loudspeaker enclosure. This is achieved by 
mounting the entire assembly on a two stage 
mechanical filter, which comprises a special 
metal framework, spring mounted and mechani- 
ag Togari to bring its natural resonance down 
to the order of 10 c.p.s. or lower. In this way, 


RANGE CONTROL 


both sound coupling and mechanical coupling 


are virtually eliminated. 

Having dealt with some of the special problems 
of a self-contained reproducer, the general 
problems of high fidelity reproduction still 
remain. The requirements and features mention- 
ed here are again all realised in Model 3001. 
Taking the amplifier system first: the main 
amplifier must be capable of a large output with no more dis- 
tortion than 0.1% total, and the frequency response should be 
flat from 20 to at least 20,000 c.p.s. if realism and good transient 
response are to be attained. This standard of performance is 
best achieved by using a balanced drive and push-pull output 
arrangement, preferably with triode or triode-connected valves, 
and a large multi-sectioned output transformer having high 
primary inductance and very low leakage reactance. A generous 
measure of negative feedback is of course essential. 

The pre-amplifier, which will normally incorporate the tone 
controls, should be characterised by high sensitivity, low 
noise and hum, and negligible distortion. Special low noise 
valves are desirable, and so is a balanced input to reduce 
the effect of stray magnetic fields. Tone controls must be 
flexible and simple to operate. There should be separate 
bass and treble controls giving maximum variations of about 
30db at 50 and 10,000 c.p.s. respectively. An additional and 
extremely useful refinement is a frequency range selector 
comprising bridged “‘T” filters with cut-off frequencies at 
considered points, thus allowing optimum ‘results to be 
obtained from all records whatever their age or condition 
(see graph). 

The motor unit must be free from rumble and wow and be 
capable of providing an absolutely constant speed. Fine 
speed adjustment is best achieved by an eddy-current device. 
Needless to say, the motor unit must be resiliently mounted. 

The pick-up should be an electro-magnetic component of 
good basic design, the chief requirements being low playing 
weight, wide frequency response with resonances well con- 
trolled and outside the audio range, and preferably, 
an efficient hum-bucking arrangement. The stylus should 
be diamond for L.P. reproduction; sapphire is suitable for 
78 r.p.m. records. 

A high fidelity equipment whose design takes into account 
all the features and requirements outlined here will be capable 
of extracting full value from modern recordings. 
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THE -Mc MURDO : MSTRUMENT - CO -L 


NOovEMBER, 1954 


The current problem is: how to adjust radio 
and television sets to the prevailing mains 
supply? Our McMurdo 4-way voltage selector 
panel (type BVS4) makes short work of 
conversion. A safe, reliable adjustor 
insulated in bakelite, it features a common 
connection which can be shorted to four 
separate pairs of connections — very useful 
when there’s a dual adjustment. For test 
equipment a finer adjustment can be obtained 
by our 6-way selector panel available in nylon 
loaded bakelite. 


Victoria Works, ASHTEAD, Surrey 
Telephone: ASHTEAD, 3401 


a ah 
d SECOND 


gic 


FREQUENCY METERS 
24-8" up to 10,000 cycles 


ACTIVE CURRENT METERS 
(I x cos ©) 

A full rangé of switchboard and 
portable instruments, including four 
types of Millirange Meters. 
THE ELECTRICAL INSTRUMENT 
CO. (HILLINGTON), LTD. 


Boswell Square Industrial Estate, Hillington, 
Glasgow, S.W.2. Halfway 1166 and 2194 


| B.S.S. or commer- 
| cial standards. 


| dard finish. 


m a 
TRANSFORMERS 


ifor POWER SUPPLIES 


and AUDIO FREQUENCY 
Chokes for A.C. and D.C. 
Suitable for use in 
all electrical and 
electronic equip- 
ment, to Ministry, 


Tropical or stan- 


Enquiries from manufacturers and the trade only. 
Quotations sent upon receipt of specifications or drawing. 


STEWART TRANSFORMERS Ltd. 


75 KILBURN LANE, LONDON, W.I0 


Tel. : LADbroke 2296/7. 


NOVEMBER, 1954 


4.50 mH chokes will 
be available shortly. 
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... means a choice of 
%& 20-Watt System 
Bass Unit. Audiom 70 (Bass) £13 15 0 
Treble Unit. Axiom 102 £9 18 2 (incl. Tax) 
Both these units are equipped with extremely powerful magnet 
systems; providing 17,500 gauss and 16,000 gauss respectively. 
Frequency coverage 25-15,000 c/s. 
%& 15-Watt System 


Bass Unit. Audiom 60 (Bass) £8 12 6 

Treble Unit. Axiom 101 £6 12 1 (incl. Tax) 
Similar diaphragms to the 20-Watt system are employed; high 
flux magnet systems produce 14,000 gauss and 13,500 gauss 
respectively. Frequency coverage 25-15,000 cs. 
The Audiom 60 and 70 can be supplied with a fundamental 


resonance of 75 c/s, 55 c/s, or 35 c/s. For both systems it is 
recommended that the 35 c/s resonance be used. 


The frequency of crossover between the two units may lie 
between 400 c/s and 1,000 c/s. A very satisfactory arrangement 
for 750 c/s is shown:— 


152 


INPUT 15 


BASS 


ISN 


TREBLE 


T h ere are man y P a t h sS by which realism of sound reproduction can be 


x, 
ee 
ra 


approached. Where the loudspeaker is concerned, the number of possibilities is very 
great and conflicting claims for various systems only add to the confusion. 
However, it is now generally accepted that it is preferable to employ separate radiating 
sources for the various registers comprising the audio spectrum. The primary reason 
for the preference of a multiple system of this type is that extremely low distortion 
can be obtained, combined with a very wide frequency coverage. Since each of the 
sound sources is a specialist in its own part of the range, the combination can give a 
performance which is unattainable with a single source. 

Any number of sources may be employed, but in the interests of simplicity and economy 
the number is usually restricted to two or three at the most. 

In a ‘‘ Twin ” system, both radiators may be incorporated in a single unit (as in the 
well-known Goodman’s Axiom 150 Mk. II and Axiom 22 Mk. II), or they may comprise 
two separate units. 

An example of the twin unlt system was recently demonstrated 

to the public at the 1954 Radio Exhibition at Earls Court. It 
received such praise that we are making public the full detalls of 

the system. 

The Bass Unit should be mounted in an enclosure which will 
ensure adequate loading down to the lower end of the range and 

we shall be pleased to forward details of a specially designed 
cabinet, on application. 

The Treble Unit should be mounted on a small open baffle, which 
need not be more than two feet square. Bass and Treble Units 
should be positioned as close together as possible. 


GOODMANS INDUSTRIES LTD., AXIOM WORKS, WEMBLEY, MIDDX. WEMbley 1200 
SL a 
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WITH ANY 


9 Band (6 Electrical band spread) with R.F., 
F.C., 2.1.F,, Delayed Amplified A.V.C., Variable 
Selectivity, SKC, 7KC, JOKC. Fly Wheel Tuning, 


Tropicalised. £44. Tax paid. 


S6E Similar in specification to S6BS but only 4 wave bands. 
12.5 m.—37 m., 35 m.—100 m., 90 m.—250 m., 190 m.— 
550 m. £30. Tax paid. 

Sé As S6E but 3 wave bands, 16 m.—50 m., 195 m.—550 m., 
800 m.—2,000 m. £30. Tax paid. 

SSE 4 wave bands, 12.5 m.—550 m. R.F. pre-amplifier, variable 
selectivity I.F., Delayed Amplified A.V.C. £21/6/8. Tax paid. 

S5 As SSE but 3 wave bands, 16 m.—2,000 m. £21/6/8. Tax paid. 

S4 Standard High Quality Feeder Unit. Specification as $5 
but without R.F. amplifier. £16, Tax paid. 


C. T. CHAPMAN 


RILEY WORKS, 


WIRELESS WORLD 


TUNERS 


WE SPECIALISE IN 
HIGH QUALITY 
TUNERS FOR USE 


WELL-KNOWN 
AMPLIFIERS 


(Reproducers) 
RILEY STREET, CHELSEA, 


NOVEMBER, 1954 


OF THE 


For use on the new Y.H.F. Frequency Modula- 
tion Broadcasts. Will provide amazing degree 


£21, Tax paid. 


of realism with complete absence of back- 
ground noise. 


te THE NEW FM82. Self Powered 200/250v. 

Three V.H.F. Stations on a switch. 

Separate trimmer for each position. 

Range of each position 87mcs—!00mcs. 
Output 2 volts approx. 


LTD. 


S.W. 10. FLAxman 457718. 


Export Enquiries Invited 


ee ee eae 


‘TELEMAX’ 
CHASSIS 


PROJECTION TELEVISION 


(4 ft. x 3ft. PICTURE ) 


For your 
Own 
Styled 
Cabinet ! 


oe an an a a ee oe ao m a P 
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*% 23-valve 
Superhet circuit 


* Sensitivity 
better than 50 
microvolts, 


Full 
k bandwidth, 


%* 5-channel 
facility. 


%& Complete with 
valves, c.r.t. and 
optical unit. 


% Ready for 
fitting. 


% Chassis size 
approx. 19"x17° 
xiz. 


p A.C. only f) 
4 = Detailed Specification I 
From the Manufactur-rs. 7 
TELEMECHANICS LTD i 
a I 
3 NEWMAN YARD, NEWMAN ST., LONDON, W.I 8 | 
LANgham 7965 p} 
| Ja | 
2 
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INSIST ON HIFI plus 


for Precision 
Instruments 


PA 25W GIVING 25 WATTS 


OUTPUT 
PA 75W GIVING 75 WATTS 
OUTPUT 
+ 2 Microphone Faders 
+ 2 Gramophone Faders 
+ Bass and Treble Controls 
zx 
+ 


REGD TRADE High output and low 
distortion factor 
Standard Low and High 


Output Imzedances 


Look for the Registered Trade Mark, 


| Hifi Ltd DERRY ST., BRIERLEY HILL, 
i e STAFFS. Telephone: Briertey Hill 7604 


JARRAI LAAORE OAIN 


NOVEMBER, 1954 WIRELESS WORLD 69 


FIRST AGAIN 


V.H.F. Motorcycle Set _ 
type 88 


Selective calling 
Low battery drain 
Light 

Robust 
Weatherproof 


Sets the Standard 


FARF ™ ) BRITISH COMMUNICATIONS 
p CORPORATION LIMITED 


Second LS 7 Seon Grounds, Wembley, Middlesex. Telephone : Wembley 1212 


ACCLAIMED 


WIRELESS WORLD 
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BRITAIN'S FINEST 
AUDIO REPRODUCER 


%* Built as a musical instrument, sounds like a musical 
instrument. 

* Entirely new development in electrical-mechanical- 
acoustical system. 

* The most efficient reproducer of audio frequencies in 
the world with a single drive unit/compound horn housing. 
* Indispensable for studio monitoring, or where definition 
and quality of reproduction is required. 


00000 


®WOOOQOOGOQOOOGO 


Type T.P.1 £96 as illustrated. Finished walnut 
or light oak. Ex works. 


®OOQOHGQQD OOO OOO9OD 


QBOGDOOQOQOQ OHHH 990 OOOO 9 OOO 9GH9HESTDOOQOOQOD OOOO 


LOWTHER 
F.M. TUNER 


Tunable over 
V.H.F. Band II. 
Quality recep- 
tion guaranteed 
from Wrotham 
and other sites 
when ready. 


Price £22 $ 


Plus purchase tax £7.6.4 § 
© 
© 


COME with LOWTHER'S -towards perfection- 


THE LOWTHER MANUFACTURING COMPANY, LOWTHER HOUSE, ST. MARKS RD., BROMLEY, KENT, ENGLAND 
Tel.: RAVensbourne 5225 


The 
Manning-Carr 
Miniature 
Polarised Relay 


DATA—A Sensitivity of 25 milli-watts and capable of handling 
mains voltage on the contacts with alternating currents up 
to 0.25 amps. Being polarised it has the advantage that the 
Armature contact can be biased to lock in either direction 


by suitable adjustment of the contact screws which provides | 


a useful facility where pulse operation is required. 
Speed of operation is also high and the Relay will tollow 
A.C. frequency of 50 c.p.s. Resistance up to 8,000 ohms, 
which is acceptable for Anode circuits. Alternatives to 
specification it required. Sole Concessionaires. 


POST OFFICE TYPES 3,000 AND 
600 RELAYS 


to specification. Tropicalising, impregnating and 
Services jungle finish it required. Delivery 3-4 weeks. 


Manufecturers to H.M. Govt. Depts. and leading contractors 


L. E. SIMMONDS LTD. 


5, BYRON ROAD, HARROW, MIDDX. | 


Te epnon Harrow .>24~ 03/5, 


Mave you seen these 
EDDYSTONE Pustications? 


145 Mc/s GUIDE 


This booklet gives details of a three valve converter using 
easily obtainable valves and capable of an excellent perform- 
ance. It is intended for use with a receiver (of any type) which 
can be tuned to 10 Mc/s. The companion transmitter is of 
efficient design, and Operates conveniently from a single 
external 300 volt H.T. supply. Text, drawings and photographs 
are clear and make construction easy to follow. Price 1/6 
(plus 24d. postage). 


ipboard use. © 
age es and kindred su 


AVAILABLE FROM YOUR 
EDDYSTONE DEALER OR BY POST FROM 
STRATTON & CO. LTD: WEST HEATH. BIRMINGHAM.3I, 
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The LIGHTEST and smallest re-chargeable accumulator 


Full details of this amazing accumulator will be sent FREE. Ask for Brochure AJ WW. O 


VENNER ACCUMULATORS L". 


KINGSTON BY-PASS NEW MALDEN SURREY Tel. MALden 2442 
Associated Companies 5 VENNER LIMITED VENNER ELECTRONICS LIMITED 


SOMERFORD alas RS ve pores 


Arange of 360 standard types avail- ‘ 

able for “off the shelf’’ delivery in 

several different mounting styles 

including both open and hermeti- 

cally sealed “C” cores. 


Catalogue upi 


GARDNERS R 


SOMERFORD CHRISTCHURCH HANTS 


Tel : 1024/5 
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MUREX SINCOMAX MAGNETS 
i » are used in this PULLIN 
© \ POWER LEVEL INDICATOR 


Photograph of the 34" 
Rectangular VU meter 
by courtesy of Measuring 
Instruments (Pullin) Ltd. 


Anothertypical example of the use of Murex ‘Sincomax’ 
Magnets where the need is for high flux density and 
magnetic stability. In this application as in many 
others Murex Sintered Magnets continue to give 
accurate and reliable service. 


MUREX LIMITED (POWDER METALLURGY DIVISION) 


RAINHAM ° ESSEX ° TELEPHONE: RAINHAM, ESSEX 3322 
London Sales Office: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I. EUSton 8265 


T y TRANSFORMER | ——M. R. SUPPLIES Ltd —— 


T R O U B L E S ? | (Established 1935) 


Trustworthy offers of brand new material. Our selective buying is your guarantee 


W; M of satistaction. All prices nett. x 
ith Direct TV Replacements you need never be at a loss for a ROTARY CONVERTORS, Input 22v. D.O., output 230 v. AC. 50 cyeles, 100 watts. 
; rand new machines in cial moisture proof pack—the perfect unit for locations 
= TOS MES da from us. We Arpa by T oat where standard maina e aA ar E Input: MAME ne DATON. 

e ewi a omponents. ime Base (des. 6/-), 
BS ls CIS Be SAS BOA iy Coes ( HIGH DUTY VOLTAGE CHANGING TRANSFORMERS, 230/115v. (and vice versa). 
Transformer 48 hours—Mains Types 10 days.) Douie pout Madol KVA a aay Taaa Banin. 17 in. x 12 in. 
ms : fA x 15 in., weight approx. 60 Ibs. 3 ~ (des. 7/6). 

To facilitate speedy handling of your order, terms of business are C.W.O., ADJUSTABLE COUNPERPOISE LAMPS (by £9/10/- (des. Ue Eaei arm 


C.O.D. or Pro Forma. Please add postage and packing (1/6d. up to 10]-; length 2ft., with two friction joints and spring counterpolse, to hold ut any angle. 
2/- up to £1, 2/6d. ap to £2). i Wired and fitted SBC holder and tilting shade. Lightwelght and very haady in 
drawing office, machine shop, laboratory, etc. Under half usual price, 35/- (des. 2/6). 
. STRIP HEATERS, black heat, 230 volts, 230 watts, 13in. long by ljin. wide. 
* Introduci ng E Eau Buitable for small space heating, processing, drying cupboards, frost protection ete., 
4/6 each (des. 1/-) or 12 for 48/- (des. 2/6). Also LOW VOLTAGE HEATER PADS, 

The UNISCAN ! 
The first of a series of universal line output 
transformers. A complete set of these trans- 


24 volts 75 watts, din. x 2tin., with terminal block, 2/6 (des. 6d.}, or 29/8 dozen.” 
AIR THERMOSTATS (Brand new product of first-class manufacturer), Range 
35/75 deg. F. (dilferential only 2 deg). Capacity 15 amps. A.C. In neat housing 
4in, x 2in. x 2in. and unbeatable value at 35/- (des. 9d.). 
ST SUR SONGNS MKE BWITOHES (Baakamo).. 200/22 ue 2e uP to ee 
3 0, iti operations each 3 ours. capac an) ay-oml ng device (use onal}. 
tme n po eg of British TV sets Sioda ala T07 IEA Easily EE 5/8 6 (des. 2). 
1 Universal fixing. No drilling of chassis. 
2 Height of can allows clearance in all models. 
3 Uniscan | has been tested in all models men- 
tioned below for full scan, good linearity. 
and method of fixing. 


SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250 v. 50 c. With spindles 
MODELS COVERED BY UNISCAN include 


for hours, minutes, and seconds hands, in plastic dust cover Spin. dia., by 2in. deep, 
ae He ready for use, 27/6 (des. 1/-). Set of three bands, In good etyle, for 5/7in. 
al, Bie. 

MAINS VOLTMETERS (E.4.C.). Proj. awitebboard type with 4in. dial, ecaled 
0/300 volts callbrated at 50 c, Fine accurate instruments, 47/6 (des. 2/-). 

| LONDEX RELAYS (type LF). 230 v, A.Q, coil, with 3-pole 6 amp.“ make ” switching, 
| silent In operation, 32/6 (des. 9d.). 

PORTABLE VOLTAGE CHANGING TRANSFORMERS. 100/110 v. to 200/220/240 
V. (and vice versa), cont. rated up to 1,000 watts. In portable steel case 8in. x 


ŝin, x Gin, with carrying handle. The ideal unit for cine projectors, Brand new, 
Scott TVS2, TViZ2 Masteradio T409, Taiz. Eco Todo, TSC90. | | paeme paano n mio EBA Gen SA oy rom stookh, Inpat 
Vidor CN370, CN377. Ferguson 841T, 841T/12, 842T, 843T. Regentone | Domina! 220 v. Output continuously variable 0/260 v. Examples:—260 va. (panel 
TR20L, TR20B. Philco 1707, 1708. mount), £7/5le (bench) £7/12/8 (des. either 2/6). 520 va., panel or bench, £8/15/- 
(des. ah. ee Da £12/17/8 (des. 5/-). And other ratings. Considerable 
expense is sayed by using tbese fine unita, 
DIRECT TV REPLACEMENTS RESEARCH & DESIGNS GAPACITOB/INDUCTION GEARED MOTORS. 220/240 v. 50 c. 1 ph. Highly 
Our Engineers are constantly carrying out research on universal designs e Ker a Petes a al cokers 
of TV Transformers, improvements, and new production methods. With capacitor, £4/10f- (des. 2/6). We claim to have the largest selection of F.H.P. 
This Department is at the service of Manufacturers, Rental and Main- Geared Motors in London and welcome enquiries. 
tenance concerns, etc. | MICROAMMETERS (first-class makers), 0/50 Microamps, lst gde m/coil in pro- 


jection housing, 3}in. dia. by Sin. proj., 52/6 (des. 1/6). 


We are stockists of Stuart Turner Electric Pumps, B.P.L. Measuring [astrumeots— 
J | details on request, 


REPLACEMENTS M. R. SUPPLIES, Ltd., 68 New Oxford St., London, W.C.1. 


134-136 LEWISHAM WAY - NEW CROSS - S.E.14 | Telephone: MUSeum 2958 
TiDeway 3696-233) 
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SpA Glee § 
POY 
ON nye HALTRON > 


Leading Exporters of all’ types of Radio Receiving and Trans- 
mitting Tubes. Current Production and Ex-Government 
Surplus Special Purpose Tubes. Over 1000 types in large 
quantities, available Ex-stock, Contractors to British Common- 
wealth and Foreign Governments for Army, Navy and Air- 
Forces, Post Offices, Civil Air Lines, etc. Ask for Export List. 


SOME OF THE TYPES CARRIED IN STOCK 


1AC3 3023 6B5 8N7GT 787 16A5 808 4020A CMG28 
143 3024 6B6G 6P7G IN? 17Z3 78 808 4021A CMV6 
1A5GT 3045 6B7 6Q7G 707 18 80 810 4033A CMV28 
1470 3CP1 6B8 6Q7GT 787 19AQ5 80/S 811 4045A cv3 
1A7GT 3D6/1299 6B8G @R7 787 19E2 81 813 4046A cve 
1823 3DP1 6B8GT 6R7G 7W7 19X3 82 814 4080A cV24 
1B27 SFP? 6BA6 6R7GT 7¥4 19Y3 83 815 4205E cv43 
105G 3LFi 6BE6 657 7ZA 2148 83y 816 4212E cv52 
1056T 3Q4 6BG6G @SA7 8D2 23D 34 826 4280A CV57 
1D5 3Q5G 6BHE 6SA7GT 8D5 24G 88I 828 4313C CV58 
1D8 3Q5GT 6BJ6 6SC5 9Dg 25A6/G 89 (H 829A 4328D cv64 
1D8/@T 384 6BR7 6SC7GT 9D6 25A6GT 100TH 829B 4378 cV67 
1E7G 3v4 6BS7 6SD7GT 9HP?7 25L6 117L7GT 830B 4690 cv72 
1E7GT 4027 6BW8 6SF5 10 25L6GT 117N7GT 832 5763 cv75 
1F5G 4029 6BW? 6SF7 10Y 25SN7GT 117Z6GT 832A 7193 CV83 
1G46T 4D1 6BX6 6SG7 10D1 25¥5 210HL 833/833A 7475 v85 
1G5G 4353 804 6SH? 11D3 25246 2108PG 838 8011 cvss 
1G6/@T 4THA 6C5 6SH7GT 11D5 2525 210SPT 837 8012A cv92 
1H5G 4TPB 6C5G 68. 12A6 25266 210VPT 838 8013A cv100 
1H5GT 5AP1 8C5GT 6SJ7GI 12A6GT 25Z6GT 212E 841 8016 cv101/2 
188G 5A/102D 6cé 6517Y 12A8GT 27 215P 843 8019 c¥118 

5B4G 6C2% 6SK7 12AH7GT 28D7 21586 850 8020 cvil9 
ILA 5B/502A 6CD6G 6SK7GT 12AH8 30 217¢ 860 9001 cV125 
1.06 5BP1 ocH6 6SL7GT 12AT6 32 2208 861 9002 cv172 
ILD5 5CP1 6D6 6SN7QT 12AT7 220P 863 9003 cv174 
1LH4 5CP7 6D? si au6 38A/100A 220RC 864 9004 cv179 
1LN5 5C/450A 6E5 68Q7GT 12AU7 3545 220TH 865 9008 cv192 
IN5G 5D21 6ES 6557 12AX7 35L6GT 231D 868A AC4/PEN cv415 E1379 GU50 
1N5QT 5FP7 6F5 68T?7 12BA6 35T 250TH 86BIR ACP4 cVv967 E1436 H30 
1P5GT 5GP1 6F5G 6T7G 12BE6 35TG 262A/B 869B ACTS cV¥980 E1468 H63 
1Q5GT 5JP4 6F5GT 6U5G 12BH7 35W4 279A 872A ACT17 CV988 E1474 HD14 
1R4 5L35 8F6 605/865 1208 3523 282A 874 APP4B CV1481 E1481 HF30 
1R5 5LP1 8F6G 6U7G 12¢8GT 35Z4GT 304TH,TL 875A APP4C CV1583 E1494 HL2 
184 SR4GY 6F8GT 6V6 12DP7 35Z5GT 307A 876 APP4G CV1588 E1496 HL2E 
185 5T4 6F7 6V6G 12H6 36 310A 878A AR12 CV1596 EA50 HL4 
1T4 504G 6F7E evear 1255@T 37 310B 884 AR13 cv6008 EB34 HL23 
105 5V4G 6F8G awe 12J7GT 38 311A 905A ARSOOA C¥31 EB91 HL4l 
1V 5X4G BF8GT 86W76 12K7GT 39/44 313C 923 AR4101 CY32 EBC3 HP210 
2A3 5¥3G 605G 6x4 12K8 40 323A 931A ARP3 D1 EBC33 HR210 
2440 5Y3GT 6G6G 6X5 12K8GT 4l 327A 954 ARP4 D15 EBC41 KMV6 
2A5 5¥4G 6H6 6X5G 12Q7GT 41MP 328A/4328A 955 ARP13 D41 EC54 ER3 


HALL ELECTRIC LTD 


HALTRON HOUSE, 49-55. LISSON GROVE, 
LONDON N.W.. 


Tel: Ambassador 1041 {5 lines) Cables: Hallectric, London 
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MODEL LE 48A 


300 MICROVOLTS 


FULL SCALE 
A NEW EIGHT INCH SCALE 


MILLIVOLTMETER 


embodying the following features:- 
%& 30 uY to 300 mY in seven ranges. 


x Built-in Switched Multiplier extends range to 
30 V. 

x Ranges in 10 db steps. 

x% 8” Illuminated Mirror Scale. 

% No Zero Drift. 

xK Frequency Range: 20 cycles to 50 kilocycles. 


Accuracy above 100 uV + 3% rising to + 5% 
at 100 kilocycles. 


TYPE LE 48A x Internal noise and hum less than 20 uV. 
x Balanced input models available. 


One great advantage of this instrument is the illumin- The circuit comprises an input cathode follower, 


ated 8 in. mirror scale which gives easy reading in llowed b three-val lifi ith ti 
the laboratory. An additional decibel scale is provi- follows yA A fe i E a 
ded which gives an overall range of —90 to +32 db feed-back. The H.T. supply is electronically stabi- 


with a reference level of r mW into 600 ohms. lised and the instrument is substantially independent 
(Two other models available, LE 45A and LE 45B) of changes in the supply voltage. 


HATFIELD INSTRUMENTS LTD. ttsiwett*tonoon, w.7 


Telephone : EALing 0779, 9857 


MANUFACTURERS OF 
AUTOMATIC, 
AND HAND 

COIL WINDING 
MACHINES 


YOUR ENQUIRIES ARE INVITED 


(illustrations are actual size) 


For all A.C. or D.C. mains voltages - long life - E | A Î O O L ( O 
negligible power consumption - extreme reliability 


S 
MAY WE SEND YOU A DETAILED FOLDER ? (LEICESTER) LTD 


Hivaec limited 29A WELFORD ROAD, LEICESTER 


Phone 5386 
STONEFIELD WAY, VICTORIA ROAD, RUISLIP, 
MIDDLESEX Telephone: Ruislip 3366 
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* Pamabanic “y p) 


You ve heard 


HIGH FIDELITY ... 


CAPABLE 


ABSOLUTE 
FIDELITY ! 


X Music reproduced with al/ 
the instruments of the 
orchestra in natural 
balance and perspective. 


WATTS 


CONTINUOUS 
OUTPUT 


l 
Here’s | 2 5 


phonic } 


SOUND ; © Sensitivity: 0.35 volts for 15 watts @ Noise: —90 dB. 
FREQUENCY RESPONSE ~— j ® ri co ae Negligible (less than @ Damping: Infinity. 


“a iB 
o over 100,000 c/s. oe W ? @ Frequency response: 1 c/s to over @ Output: Multi-ratio 3-75, 6-6, 
1 c/s too > | 100,000 ¢,s. 15 and 60 ohms. Á 


PAMPHONIC REPRODUCERS LTD. PRICE 40 GNS. incuaing PRE AMPLIFIER «10024: 


Controls—Volume, Bass, Treble, Treble Filter, 
17 Stratton Street, London, W.|!. Te!. : Grosvenor 1926/7 Selector (for all recordings). 


WE PROUDLY PRESENT OUR LATEST HIGH STANDARD LOW 

M xi-Q PRICED INSTRUMENT WHICH WE KNOW WILL BECOME A 

oy) PRIZED AND INDISPENSABLE POSSESSION IN EVERY CON- 
STRUCTOR’S SHACK 


MODULATED TEST 
OSCILLATOR MTO.1 


% Provides a modulated signal suitable for I.F. alignment 
also trimming and tracking R.F. circuits. 


Frequency is continuously variable from 170-475 kc/s 
and 550-1600 ke/s. 


w Operates from a single 9-volt grid bias battery which 
is housed within the unit, 


PRICE £3.15.0 


Send I/- in stamps for general catalogue. Obtainable from all reputable 
stockists, or in case of difficulty direct from works. 


STOP PRESS: 

Brimar Crystal Coil, 7/6. Brimar Germanium Diode GDS 7/6. ‘Mullard’ “ Five-Ten ”” high quality amplifier 
chassis, 12/6. Practical Wireless “ Coronet Four * chassis, 14;-. Technical Bulletins giving full details of our 
various components—DTB.|, Maxi-Q coils, 1/6; DT8.2 coil turrets, 1/6; DTB.4 miniature dual purpose coils, 1/6; 
DTB.6 home constructors’ car radio, 2/6; DTB.8 F.M. feeder unit, 1/6; DTB.9 coil packs, 1/6. 


DENCO (CLACTON) LIMITED, 357/9 OLD ROAD, CGLACTON-ON-SEA 
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PREMIER RADIO CO. 


B. H, MORISS & CO. (RADIO) LTD. EST. 40 YRS. 


(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. Tel.: AMBassador 4033 & PADdington 3271 


The NEW 
PREMIER TELEVISOR 


SUITABLE FOR USE WITH THE ENGLISH ELECTRIC 
CATHODE RAY TUBE T901 OR ANY POPULAR WIDE 
ANGLE TUBE 


Brief Technical Details are as follows: 


20 valves (plus tube) Superhet Receiver, tunable from 40-68 Mc/s 
without coil or core changing. Wide Angle scanning Flyback EHT 
giving 14 kV, Duomag Focaliser, permanent magnet focussing with 
simple picture centring adjustments, suitable for any wide angle 
Tube, may also be used with a I2in. Tube with very minor modifications, 


VISION CIRCUIT. Common RF Amplifier, single valve frequency 
changer, two IF stages, Video Detector and Noise Limiter followed by 
special type of Video Output Valve. ALL COILS PRE-TUNED 
ASSURING ACCURATE ALIGNMENT AND EXCELLENT BAND- 
WIDTH. 

SOUND CIRCUIT. Coupling’ rom anode of frequency changer, 
two IF stages, Double Diode Triode detector and first LF Amplifier, 
Diode Noise Limiter and Beam type Output Valve, feeding a Oin. 
Speaker. ALL COILS PRE-TUNED. 

TIME BASES. 2 valve sync. Separator, giving very firm lock and 
excellent interlace. 

LINE TIME BASE. Blocking Oscillator using a pentode driving a 
high efficiency output stage comprising Ferroxcube Cored Output 
Transformer with Booster Diode. 

FRAME TIME BASE. Blocking Oscillator driving a Beam Output 
Valve coupled through a Transformer to the high efficiency FERROX- 
CUBE Cored Scanning Coils. 

POWER PACK. Double wound Mains Transformer supplying al 
L.T. and H.T. using two full-wave Rectifiers. 


The Televisor may be constructed in 5 easy stages: 
(1) Vision, (2) Time Base, (3) Sound, (4) Power 


THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING Pack, (5) Final Assembly. Each stage is fully covered 

COMPLETELY ISOLATED FROM THE MAINS BY A DOUBLE in the Instruction Book, which includes layout, circuit 
ORMER. ALL PRESET CONTROLS i int-to-poi ing i i 

CAN BE ADJUSTED FROM THE FRONT, MAKING SETringe diagrams and point-to-point wiring instructions. 


The Instruction Book also includes full details for con- 

verting existing Premier Magnetic Televisors for use 

with modern wide angle tubes. All components are 
individually priced. 


instruction book 3/6, Post Free. 


PREMIER TELEVISOR 


CONSOLE CABINETS 
For 14", 16" and 17" Televisors 


A handsome Walnut Cabinet that will be a fitting housing for a 
first-class Televisor. 

Folding doors are fitted to cover the Cathode Ray Tube when not in use. 
A flap is provided which gives access to the preset controls on the front 
edge of the Chassis. A baffle board suitable for a I0in. Loudspeaker and 
all the necessary Tube and Chassis bearers are included. The overall 
dimensions of the Cabinets are the same: Height 38żin. Width 19in. 
Depth Top 19in. Depth Bottom 2lin. 

TUBE ESCUTCHEONS 


17i. White Montded 6. pens sine caves cunsialiineviawces ot s 21/- (pke. & post 1/6) 
17in. Bronze Moulded, complete with Protective Glass. + 48/- (pkg. & post 2/6) 


l4in, Black Moulded .....c0.22 sere eeuee 4 

Dark Screen Filter sultable for 14in. Tube . + 21/- (pkg. & post 1/6) 
Dark Screen Filter suitable for 16in. aod 17in. » 25/- (pkg. & post 1/6) 
Polystyrene Mask for E.E.T.90] .......- . 45/4 (pkg. & post 2/6) 
Rubber Ring (anti-Corona) for E.E.T.901 ..... AEPA 6/8 

Polystyrene Shroud for E.E.T.90L ...,..ussrssuropsrerssrenr 6/2 


Í H.P. TERMS: DEPOSIT £4.10.0 & 
PRICE 1 = = PLUS 21/- PKG. & CAR, 12 MONTHLY PAYMENTS OF 16/11 


TERMS OF BUSINESS: Cash with order or C.O.D. over £1. Please =en] 
e ee Gd If-for Post Orders under 10/-, 1/6 under 40]-, unless otherwise stated. EES eee 
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WIRELESS WORLD 


PREMIER RADIO COMPANY 


Limited supplies of C.R, TUBES fr SAVAGE AOE J s 
H.T. Pencil Type 8.T.C. - FORMERS. 
VCRSI7C Type eis E mA INPUTS 110 v., 130 v., 200 v., 230 v., 250 v. 
Sie: Shetty ae isa | 8 K345 3.6 kV. Stud switch control. OUTPUTS 110 v. and 
Cepl oeren i § ns; ar = a X50, í kv. as v. at 1,200 x nominal, tested 2.4 Me 
plstares i 3 à pin sockets and fuses on panel in 
Price 95/-. Plas 2/6 pkg., carr., ins ’ Naneo  12kv. | handsome grey cabinet. Brand new, £7/15/-. 
VCRSIG ” I e oei De Luxe model by Neverlin, £8/15/-., 
Gin. blue picture. Heater volte 4 ALL BRAND | ty. pM ie. Oaa P. & P. 10/-. 
anode 4 kV. In manufacturer's NEW » RM2 125 v. 100 mA. A.C.R.I. C.R. TUBES 
original carton. £3/19/6. plus 5/- pkg., carr., Ins. n ri ER e ps . | 5łin. screen. 4 volt Heater. This Electrostatie Tube 
_ = = vy v. k pere is recommended as eminently suitable for Television. 
CABINETS—PORTABLE ie. re EN aja | 151- plus 2/6 Pkg, carr. aod ins. Data sheets supplied. 


Model PC/I 
Brown Rexine covered 

22/6 
Overall dimensions 15in. 
x 13}in. x 5in. 
Clearance under lid 
when closed 2}in. 
Model PC/2 | f long, 3łin. wide, 3}In. high. 
Grey Lizard Rexine Guaranteed 12 mths. The 
covered.........-45/- above unit is manufactured 
Overall dimensions 15in. by PREMIER and does not 
X 13in. x Gin. ` contain Ex-Govt. com- 
Clearance under lid ponents. Plus 2/6 39 /6 
when closed 2jin. post and pkg. 
Model PC/3 
Rexine type covering in 
arlOUS CONSE T 69/6 for 200/250 v. A.C, cycle mains. 


Overall dimentons 163 
in. x 14}in. x 10}in, 
Clearance under lid when closed 6}in. 

All the above Cabinets are supplied with Panel, Carrying 
Handle and Clips. 


Cat, No. 


200-250 v. A.C. Will charge 2 v.,6 v. and 12 v. Car 
Battery at 1 amp. Housed in strong metal casing 
Finished in Green hammered enamel. Size Gin’ 


BATTERY CHARGER KITS 


All incorporate metal rectifiers. Transformers are sultable 


| 2002 Charge 6 volt accumulator at 1 amp. 

H Resistance, supplied to charge 2 v. 
Accumulator .....,.. 19/6 

2004 Charges 2,6 and 12 v. accumulators at 1 amp, 22/6 


GRAMOPHONE PRE-AMPLIFIER 
Power requirements 200/250 v., 2 mA., and 6.3 v. .3 a., 
this may be taken off existing radio. 

All the components to build the above unit, 22/6, plus 
1/6 pkg. and postage. 


Famous Manufacturer’s Surplus of 


ANTI - INTERFERENCE AERIALS 


offered at a fraction of original cost 


| The serlal is designed for reception of long, medium 
| and short waves, with any ordinary or communications 
Trecelver, having an input impedance greater than 1,000 
ohms long/medium waves and 150 ohms short waves, 
The installation discriminates against locally generated 
electrical interference, especially on the short wave- 
bands. The equipment enabies the installation of an 
8.3 Mc/s flatly-tuned dipole whieh operates as a ™ T” 
aerial on medium and long waves. The aerial and re- 
celver transformers are intended to be Interconnected 


Packing and Postage 2/6. 


PREMIER MAINS TRANSFORMERS 


sides: 


All primaries are tapped for 200-230-250 v. mains 40-100 7x5} xX 2in...-. 4j- 
Fae All EnA are screened., 7x 34 x 2in. 3/9 
SP175B, 175-0-175, 50 mA., 4 v. @la.,4v. @ Ob x 4p x 2in.. 413 
iE e yas 15/- 10x 8x 2}in.. 5/6 
SP350A, 350-0-350, 100 mA., 5 v. @ 2-3 a., 6.3 v. 12x9x2}in.....  7- 
eee en a elaie cies ce a ae nace ids 


@2-3.,6.3 V. @ 23a. 
SP425A, 425-0-425, 200 MA., 6 
@ 3-5 a., 5 v. @ 2-5a. .. 
250-0-250, 80 mA., 6.3 v. @ 4 a 
350-0-350, 80 mMA.,6.38v. @4a.,5¥. @2a. ..6- 19/6 
200-230-250 output $v.-30 v., @ 2a. .....ece ee 17/8 


The New 
“PREMIER PORTABLE” 


TAPE RECORDER 


USING THE NEW LANE 2 SPEED TAPE UNIT MARK 6 


COMPLETE 3 Qans CASH 


Packing & Carriage l gn. 
(Including Reel of Scotch Boy Tape and Microphone) 


or Complete Kit including All Parts, Valves, Speaker 
Cabinet, Tape Unit, Reel of Scotch Boy Tape, Rewind 


Spool and 
l kg. & . t5/-. 
Microphone at £37 4.0 plus pkg. & carr. 15/ 
SPECIFICATION 
x TWO SPEEDS 7tin. AND 3łin. Æ 7 VALVE HIGH QUALITY 
PER SECOND, AMPLIFIER. 


THREE SPECIALLY DESIGN- %& INDEPENDENT TREBLE AND 
w RECORDING MOTORS. BASS CONTROLS. 

1,200tt. TAPE REELS PRO- W MAGIC EYE RECORD LEVEL 
* VIDING PLAYING TIMES OF INDICATOR. 

1 BR. AND 2 BRS. % AMPLIFIER MAY BE USED 


FOR RECORD REPRODUC- 
k DROP IN TAPE LOADING. TION OF HIGH QUALITY. 


EASY FORWARD OR RE- TMENT FOR US- 
* anp WITHOUT REMOVING KE, no 


* oye KNOB DECK OPERA. 


ING MICROPHONE. 


wk SPECIALLY DESIGNED MIC- 
ROPHONE BY A LEADING 
MANUFACTURER, 


ALUMINIUM CHASSIS 18 s.w.g. 


Substantially made from Bright Aluminium, with four | 


PANELS I8 s.w.g. 


with a 70 ohms co-axial cable. 


COMPONENT PARTS 


| 
| 
| Aluminium Aerial Translormer Assembly. Comprising 


10x9x3in. .... 7- one each: Aluminium transformer, Transformer clip 
WxlOx3in. .. 7/9 | rubber sucker, fin, x fin. brass screw, 4ABx jin. brass 
14x10x3in .. 7/11 bolt, 4BA nut. 

16x10x3in. .. 8/3 | Receiver Transformer. Complete with insulators, clips, 
16x8x2}in. .. 8/- | ete.; porcelain insulators, 2 each, 60ft. insulated aerial 


wire, 60ft. screened co-axial down lead. 
Installation instruction leatlet Included. 


Tite, 2S 1/- | LESS CO-AXIAL CABLE & AERIAL WIRE, 15/-, plus 
9} x 4in. 1/6 pkg. and carr. 

10 x Tin, COMPLETE, 35/-. plus 1/6 pkg. and carr, 
12x Tin. . 5 - ~~ a ae E O M 
Metin. i 2/1 QUALITY CRYSTAL PICK-UP 
20x7 | K ROTHERMEL TYPE U48 26'- 
Ta Nid aaa 4/11 | Plus 1/6 Pkg. and Carr. 


H.P. TERMS 


Deposit £10.4.9 and 12 
monthly payments of £2.17.7 


SEPARATE UNITS CAN BE SUPPLIEDAS LISTED BELOW :— 


Amplifier (built, wired and tested with Speaker). £14/15/-, plus 
postage and carriage 7/6. 

Se terms, Deposit £3/13/9 and 12 monthly payments 
o 5 

Amplifier Kit (including Speaker). 
carriage 5/-. 

mre ae terms, Deposit £2/15/- and 12 monthly payments 
of 15/6. 

New Lane 2-speed Tape Unit Mark 6, £18/10/- plus packing and 
carriage 7/6. 

oa SE terms, Deposit £4/12/6 and 12 monthly payments 
of £1/6/-. 

Portable Cabinet (rexine covered). £4/19/6, plus postage and 
carnage 5/-. A 

Microphone, £2/19/6, plus postage and carriage 1/-. 

Reel Scotch Boy Tape MC2-111 (1,200ft.), £1/15/-, plus packing 
and carriage i/-. 

Instruction Booklet, 2/6. 


£11/-/- plus packing and 


Post free. 


m 


WILLIAMSON AMPLIFIER KIT 15 gns. 
plus 7/6 p. & p. 


H.P. Terms Dep.£5.5.0 &42 m’thly p'ym’nts of 19/9 


This Kit is absolutely complete and ali components are 
guaranteed exactly to author's specification. 


WILLIAMSON OUTPUT TRANSFORMER 


Author's Specification 3.6 ohms secondaries £4.4.0 


MAINS TRANSFORMER SP425A 
(Completely Shrouded) 


This Transformer has an additional 6.3v. 3A and is 
capable of supplying an extra 50 mA. for Pre-amp or 


Reeder anit’) hopur. iena «nana £2.12.6 
WILLIAMSON CHOKES 

12H 150 mA. Fully shrouded 19/6 

30H 20 mA. Fully shrouded 11/9 


3-BAND SUPERHET 
RECEIVER 


MAY BE £7 1 9 Plus 2/6 Pk. 
BUILT FOR . a & Carr. 
Latest type Superhet Circuit using 


4 valves and metal rectifiers for opera- 
tion on 200/250 volts A.C. mains, 
Waveband coverage—short 16-50 
metres, medium 180-550 metres, and 
long 900-2000 metrs. Valve line-up 
6K8 freq. changer, 6K7 IF, 6Q7 
Detector AVC and firsts AF, 6V6 
output. The attractive cabinet to 
house the Receiver size 12in. long, 
6hin. high, 5łin. deep can be supplied 
in either WALNUT or IVORY 
BAKELITE or WOOD. Instruction 
Book 1/- post free, which includes 
assembly and wiring diagrams, also a 
detailed stock list of priced components. 


DECCA MODEL 33A 
DUAL SPEED RECORD PLAYER 


Includes crystal pick-up with sapphire etylus and a 
light-weight plastic spring” 
balanced arm. Heavy gauge 
pressed steel cass with 
brown enamel finish In 
good quality for 
operation on A.C, 
mains 200/250 v. 
50 c.p.s. Supplied 
complete with single 
head (either stan- 
dard or long play- 


ing). 4 19.6 
Extra Head can 
be supplied. Plus 


pkg. and carr. 5]-. 


B.S.R. Type GU4A 3-SPEED GRAM UNIT 


Fitted with Decca Heads 


0] 
100-120 voits Z 
200-220 volts A.C. Maina. 

Complete with one standard and one tong playing head, 
crystal or magnetic (please state choice), £7/19/6. 
pp, & carr., 5/-, Suitable cabinet for above Player type 
PC/2 at 45/-. See advertisement on previous page. 


or 


| 


| H.T. 


| 25 A. 


WIRELESS WORLD 


PREMIER RADIO COMPANY 


METERS 
External 
Dimensions 


Fuli Scale 
Defection Movement 

R.F. Thermo .. 
R.F. Thermo .. 


w 
i 
[2 


24 «2h. 


PS 
T 


Be 


ane 
wer oSSanscs 


2) round 
2} round 


ELIMINATOR AND 
TRICKLE CHARGER KIT 
All parts to construct an eliminator to give an output | 


. 2216 
Desk type MIC 25- 


of 120 voits at 29 mA., and 2 volts to charge an accumu- 
lator. Uses metal rectifier, 37/6. 


TRF RECEIVER 


MAY BE BUILT 
FOR 


Plus 2/6 Pkg. 
& Carr, 


£5.15.0 


The circuit is the latest type TRF using 3 valves and 
Metal Rectifiers for operation on 200/250 A.C. 
mains. Wave band coverage is 189/550 metres on 
medium wave and 800/2,000 metres on long wave. 
The dial is illuminated and the Valve line-up Is 
6K7 H.F. Pentode 6/7 Detector and 6V6—Output. 
The attractive Cabinets to house the Receiver size 
I2in. lone, 6yin. high, Stin, deep, can be supplied 
in either WALNUT or IVORY BAKELITE or WOOD 


INSTRUCTION BOOK lj- (post free) which 
includes Assembly and wiring diagrams, also 
a detailed Stock List of priced components. 


MINIATURE TUNING CONDENSERS 
2-gang .0005 mfd. with trimmers .. , 6/9 


PREMIER VARIABLE IMPEDANCE | 
*MATCHMAKER " M.O.1S OUTPUT 
TRANSFORMER 


Designed to meet the demand for an efficient variable 
ratio Output Transformer 11 ratios from 13:1 to 80:1 
all centre tapped and can be used to match any output 
valves elther single or push-pull Class “ A‘ “ ABl” 
“ AB2“ or “ B*’ to any low impedance speech coll or 
combination thereof. Primary Inductance 50 henries 
15 watts audio 100 mA. Price 45/-. 


LOUDSPEAKERS 
ELAC—2hin. dla., Moving Coil, 15 ohmimp. .. 15/- | 
PLESSEY—3in. dia., Moving Coll, 3 ohms imp... 9/11 
ELAC—3}in. dia., Moving Coil, 3 ohma imp. > 16/- | 
ELAC—8in. dia.. Moving Coil; 3 ohms imp..... 19/6 


PLESSEY—Sin. dia., Mains Energised, 3 ohms 
imp. (600 ohms field) with Pentode Transformer 29/8 | 


PLESSEY—8in. dia., Mains Poegi 3 ohms | 


Eao reto ohms Ned) isan. oaa koeta anaie 19/6 
PLESSEY—10in. dia. Moving Coll, 3 obmsimp... 23/6 
GOODMANS—12in. dia., Moving Coil, 15 tery ] 

Plur 5/- packing and carriage er A £8/8 | 
VITAVOX—K12/20 Win. dia., Moving Coll, 

ES E e oy a itivetete lel eleisiee <'0\<.o secs p's £11/11 


Plus 5j- packing and carriage, 


CRYSTAL MICROPHONE INSERTS 


Ideal for tape recording and amplifiers. No Matching 
tranatormer required, 8/6 port free. 


` Variable speed. With 12in. Turntable. 
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GARRARD GRAMOPHONE UNITS 
£4-19°6 
plus 5/- p.c. 


~— 


Induction motor 100-250 


volt, 50 cycles A.C, 
only. 78 r.p.m. The 
GARRARD Induction 


motor is totally enclosed. 
Entirely free from radio 
frequency disturbance, magnetic hum and electrostatic 
BRAND NEW! 


CORRECT ASPECT WHITE 
Rubber Masi—Round or Flat 
8/8 liin. .... d 
. 12/11 
- PRE-AMPLIFIER 
ype 208A using 2-V R91 valves sultable 
for operation on London frequency, Brand 19/6 
New. Plus 1/6 pkg. and carr. 


22/6 


& & e&) @ @ @ 2 2 2 424 2 2 2-2 2 @ 2 2-22 2 22 2-8.2G 3 


Build these NEW PREMIER DESIGNS 


4-WATT AMPLIFIER 


MAY BE 
BUILT FOR 


Plus 2/6 Pk. 
& Oarr, 


£4.10.0 


Valve line-up 6SL7, 6V6 and 6 x5, FOR A.C, 
MAINS 200/250 VOLTS. The twin triode 6SL7 
is used for preamplification and also for a com- 
prehensive tone contro} circuit, which includes 
two very wide range and continuously variable 


tone controls for bass and treble. The output 
Valve is of the beam type aud feeds 4 watts into 
a specially designed outpit Transformer which is 
suitable for either 3 ohm or 15 ohm Speakers. 
Negative feed-back ls applied from the secondary 
of the output Transformer over the whole 
Amplifier to the Input stage giving an excellent 
frequency response. Due to the high gain and 
wide range tone controls any type of pick-up 
may be used, Overail size 9x%7x5in. Price of 
Amplifier complete, tested and ready for use, 
£5/5/-, plus 3/6 pkg. and carr, 


INSTRUCTION BOOK, 1/- (Post Free) which 
includes Assembly and wiring diagram, also a 
detailed Stock List of priced components, 


De SSS OS SSP SSsS SVE DEowe 


ACCUMU = ahi 
2 volt 10 amp. (by famous maker) 
2 volt 16 amp, AO 


MOVING COIL METER 

A supcr quality Moving Coil Meter basic movement 2 mA. 
and 4 mA. Scale dimensions 2jin. Overal! dimensions 
2jin, dia. 1ł}in. deep. Bakelite Case projecting type. At 
present scaled 1 amp. R.F. By removing thermo couple, 
reversing scale and recalibrating the meter, a high grade 
test instrument with any range above the basic F.S.D. 
may be built up. Price 2 mA.. 5/9, 4 mA., 4/9. 


MICROPHONES 
LUSTRAPHONE: Moving Coil; High Impedance, 
Stand Type: £5/15/6—Hand Mike £6/6/-. 
RONETTE—Crystal Mike Incorp. the Filter Cell Insert: 
High lopd. Ball Type, £2/10/0. 

CRYSTAL MICROPHONE—Rothermel 2AD56. Expeci- 
ally recommended. £2/19/6. Table stands for all the 
above 10/6 and 17/6. 

ACOS. High impedance Crystal Microphone, type 35-1, 


25/-. 
ACOS, High Impedance Crystal Microphone, type 33-1, 


£2/10/-. 
ACOS. “MIC 30°* impedance Crystal Microphone £2/10/-. 
(This Microphone can be used as either Hand or Desk 
type.) 


CRYSTAL MICROPHONE 
An entirely insulated crystal microphone which can be 
safely used on A.CD.C. amplitiers. Righ impedance. 
No background noise, really natural tone. The Ideal 
Mike fur tape, wire and sound projectors, price 22/8. 


MAINS NOISE ELIMINATOR KIT 
Two speclatly designed chokes with three smoothing 
condensers With circuit diagrams. Cuta out all mains 
noise. Can be assembled inside existing receiver, 4/11, 


| plus 6d. pkg. and carr. 


Germanium Crystal Diodes, 216. 


24/- doz. 


G.E.C. wire ended, 
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1155 RECEIVER UNIT 
BRAND NEW 


In original cases 
complete with 10 
valves. Frequency 
range 18.5 Mejs. 
75 Kejs. in 5 wave- 
bands. £11/19/6. 
Pius 10/8 packing 
and carriage. 


POWER SUPPLY 
UNIT 


for above, incorporating out- 
put stage. Bupplies an out- 
put of 250 volts at 80 mA. 
which is ample for the 
R1155 with the output stage. 


Recelver are Included. The 6V6 output stage com- 
plete with Output Transformer and 6in. speaker is built 
rae unit. Price £5/5/-, plus 5/- packing and car- 


PUSH-PULL OUTPUT TRANSFORMERS. 2 x 6V6 into 
2/3 ohms., 5/6, post free. 


T.1154. BRAND NEW COMPLETE WITH VALVES, 
£3/19/6, post and carriage 1/6. 


METER RECTIFIERS. Miniature type with leads 1-5 


Jones plugs for connecting the Power Pack to tbe 


WIRELESS WORLD 


PREMIER RADIO COMPANY 


SPECIAL OFFER 
| 5-VALVE SUPERHET RADIO 
RECEIVER 


PRICE 


£10.19.68 


Pkg. & Car. 10l- 


Io highly polished 

walnut cabinet. Bunt _ 
to high standards ensuring 
quality reception. Specifications: 


VALVE LINE-UP: 787, 7B7, 706, 7C5, 7¥4, 3 WAVE- 
BANDS, Long, Medium and Short. CONTROLS 
Tuning, wave change, volume tone contro! on/off Gram 
Position on Switch. Pick-up and Extension Speaker 
Socketa Incorporated. For use op 200/250 v. A.C. mains, 
DIMENSIONS: Width, 16}in., Height 13}in., depth 83in. 


H.P. Terms: £2/14/11 deposit, and 12 monthly pay- 
ments of 15/6. 
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RADIOGRAM CHASSIS 


a 


>A 


5 Valve Bots, 
band Superbet 


Receiver cover- 
ing shurt, medium and long waves. Using the latest 
miniature all glass valves. overall chassis size I3jin. x 
Tin. bigh x Gin. deep, dial aperture l0in. x 4țin. 
BRANDNEW, READY FOR USEAND 
GUARANTEED. afa 
Packing aud postage 10j-, £1 0 5 0 
Or on Hire Purchase Terms, deposit £2/11/3 and 12 
monthly payments of 14/5. 


CABINET avallable for above Chassis In figured walnut, 
lined with white sveamore, cize 3ft, wide, 2ft. 8 inches 


| high, Ift. 5 inches deep. £15/15/-. 


5I-. 
Or on Hire Purchase terms, deposit £3/18/9 and 12 
monthly payments of £1/2/2. 
Packing and Carriage extra. 


mA., 6/9, post paid. 


AMPLIFIER TYPE A1134A, Battery operated 2 valves, 
type VR.2] and VB.35, 9/11, postage and carriage 1/6. 


%& HIRE PURCHASE-—A small selection of the goods we can Offer 


12 monthly pay- 


SLIDER RESISTANCE. Geared adjustment, 7.5 ohms. i 

4 a., 12/6, pvstage and carriage 1/6. 3 Poono a aT. Pen 0 ST 6 gis a 

HEAVY DUTY POWER RESISTANCE. 17.5 ohms. 8a., | a Packing and Carriage J 52 

we ee hes ervta 19in. long, 2hin. diameter, 10/-, | AYO Mell 7 Gan em £1910 0 £2417 6 #17 6 
a Universal Mk. U... £1010 0 £212 6 14 9 

HEAVY DUTY L.T, TRANSFORMER. Primary tapped Packtug aud Carriage 2 6 : 

180-230 volts, 50 cycles. Hecondaries 4.2 v. 10 a, 4.2 v. Advance H.! Sig. Gen . £25 pi 9 £6 5 0 £115 2 

SO 6" age eg E PEET £1919 0 £19 9 £81 

ROTARY RESISTANCE, Wire wound heavy duty Packing und Carriage 7 6 

14k. ohms., ‘7/6. postage and carriage l~, Leak ere amp. es £28 A 9 £7 1 9 £1 19 10 

ac] R AD arriage 
VACUUM PUMPS. For mode! makers etc. Ex-R.A.F, | Travox Tape Deck .... £23 2 0 £515 6 £112 6 
Type B3-Mk. LIL, 22/6. postage and carringe 2/-, lacking and Carriage 7 6 


PHOTOGRAMS 7955 


The Annual Review of the World’s Photographic Art 


PHOTOGRAMS OF THE YEAR is the finest review of pictorial 

art obtainable, and makes an ideal gift. Now greatly 
enlarged, it measures 10}in. x 8}in., with many extra pages 
of plates, some in full colour. The reproductions, 

in high-quality photogravure, are gathered from the world’s 
leading salons. A critical plate-by-plate commentary and 
articles on the year’s work, colour photography, etc., will be of 
outstanding interest to all photographic enthusiasts. 

Ready Mid-November 

152 pp. 17s. 6d. net. By post l8s. 2d. 


THE COMPLETE AMATEUR PHOTOGRAPHER 


Dick Boer ; Edited by A. L. M. Sowerby, B.A., B.Sc., F.R.P.S. ` (Second Edition) 


ho W 1 t's This book enables the beginner to learn to make photographs of real Ready Mid- 
{| merit, and is a valuable reference book for the more advanced November 
photographer. It explains exactly what happens in the photographic 8tin. x 6in. 
i process at all stages—from selecting the subject to the finished print. 254 pp. 
done. Written by one of Europe’s leading experts, the book is illustrated with 2s. net. 
262 photographs, 28 diagrams and 8 pages of colour plates. 44 port 
l s. 8d. 
Published for “ Amateur Photographer” and obtainable from booksellers, Photographic dealers, or 
ILIFFE %} SONS LTO, DORSET HOUSE, STAMFORD STREET, LONDON, S.E.L 
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MAGIDISK Selector. Silent trans- 
parent plastic trigger mechanism of 
featherlight operation effecting smooth 
automatic selection of Tin., 10in. or 12in. 
records, mixed in any order. Foolproof 
automatic lever system. 


ROTOCAM combined Switch and 
Speed Control. Concentric plastic 
knobs working simple connecting rods 
and slide. presetting 33$, 45 or 78r.p.m. 
speeds. Gives centralised control, Auto- 
matically switches off after the last record. 


PICK-UP Assembly. High Fidelit 
lightweight crystal pick-up head and well- 
balanced arm, inl adjusted for height 


and weight. Fitted with dual precision 
ground sapphire styli for 78 r.p.m. and 


ammm i crogroove recordings, 


WIRELESS WORLD 


TO make the Monarch autochanger the automatic 
choice of record lovers, gramophone experts and 
reproduction equipment makers alike, has meant 
consistent precision engineering in every department 
of its construction. Each feature is the acme of 
inventiveness and skilled production. 

The Magidisk, which noiselessly selects any 10 
records of any size or playing speed, is perhaps the 
most important and unique attribute. Simplified 
switching and speed control is achieved by a combina- 
tion which does both jobs at once. Then there is the 
lightweight pick-up assembly with crystal cartridge 
and replaceable dual sapphire styli. 

The ever-improving high quality reproduction ob- 
tained by the Monarch is the result of testing and 
modernising these and other special components 
continually. It provides a longer, more faithfully 
interpreted and less interrupted programme. It 
ensures a long, reliable and ‘‘ pleasureful ” record- 
playing life. 
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VALVES, TUBES € CIRCUITS 


23. MINIATURE VALVES WITH 25mA FILAMENTS 


The Mullard range of low-consumption valves for all- 
dry battery receivers consists of four types, the 
DK96, DF96, DAF96, and DL96, mounted on the 
standard B7G base. The filaments are economically 
rated at 1.4V, 25mA. The DL96 output pentode has 
two such filaments which are normally operated 
in parallel. 

The filaments in a receiver using these four types 
may be fed in three alternative ways: (i) in parallel; 
(ii) in pairs in a 50mA chain, with the odd filament 
(say the DAF 96) shunted by a 5% tolerance resistor 
to maintain the correct filament current; (iii) in a 
25mA chain. The third method is suitable for ABC 
receivers with separate h.t. and |.t. batteries; but the 
variation of cathode current in the output valve, 
which can occur when the batteries are at different 


The Mullard DK96 is a heptode frequency changer in 
which the first two grids form the oscillator, and the third 
grid is the signal grid. The optimum conversion con- 
ductance is 3004 A/V, and the’cathode current is 2.4mA 
at an oscillator voltage of 4.0V r.m.s. The variable-mu 
characteristic gives good cross-modulation and allows the 
use of AGC. The screen-grid voltage is about 65V, but 
in ABC receivers it should be adjusted to give 0.6mA 
anode cuwent at zero bias. 

A tuned-grid oscillator circuit is recommended, with the 
earthy end of the oscillator grid resistor taken to the 
positive side of the filament. Feedback should be derived 
from the oscillator anode, with the feedback winding of 
the oscillator coil preferably series-fed, especially at the 
higher frequencies. 

The DK96 is not suitable for use above 20Mc/s. Pulling 
at frequencies above 10Mc/s should be reduced by 
capacitive neutralisation between the oscillator and 
signal grids. 


The Mullard DF96 is an IF amplifier with a mutual con- 
ductance of 7504 A/V at a cathode current of 2.2mA. It 
is suitable for AGC operation, as its grid base has been 
lined up with that of the DK96. The DF96 and the DK96 
can be operated with a common screen-grid dropping 
resistor; but in ABC receivers this is allowable only if the 
two filaments are in parallel or if the control-grids are 
biased to their respective filaments. In all circuits, 
however, a common screen-grid resistor allows the rela- 
tively high screen-grid current of the DF96 to affect the 
gain of the DK 96, and thus to increase the spread in the 
overall sensitivity of the receiver. 


stages of exhaustion, must be limited. For this 
purpose a special filament chain has been devised, of 
which full particulars are given in the Additional 
Notes. 

For mains operation, supply variations should be 
allowed for by presetting the filament current (by 
means of a variable portion of the dropping resistor) 
to 24mA + 2% at nominal mains voltage. 

The valves are designed for optimum performance 
with a 90V supply; but there is no serious loss of 
sensitivity in the amplifier stages at voltages down 
to 67.5V, as the recommended screen-grid voltages 
of the amplifier valves are about 65V. In the output 
stage, however, the loss of power caused by battery 
exhaustion is more marked with. lower nominal 
battery voltages. 


The Mullard DAF96 is a pentode AF amplifier with a 
detector diode. A voltage gain of 60 is obtainable when 
the detector presents a source impedance of 500kQ, and 
a voltage output of 5.0V r.m.s. is obtained at 3% dis- 
tortion. If the valve is used as a triode, the gain is about 
11 and the voltage output is 5.0V r.m.s. at 2% to 3%. 
distortion. 

With a bias resistor of 10MQ the detector load resistor 
should be limited to 500kQ to give minimum attenuation 
in the control grid input circuit and an adequate a.c. to 
d.c. load ratio. With a detector load resistor of 1.0MQ 
the bias resistor should be 22MQ. 

Anti-microphonic precautions are necessary only when 
the control grid voltage is less than 20mV for 50mW 
output. 


The Mullard DL96 output pentode is designed for 90V 
operation; but the grid base at 67.5V is sufficient to 
allow operation at this lower supply voltage. A single 
valve, under Class A conditions with a 90V supply, will 
give a 200mW output at 10% total harmonic distortion 
for an input signal of 3.4V r.m.s. At 67.5V the output 
is reduced to 100mW. 

Two valves may be used in push-pull, with the grid signal 
provided by a'driver transformer, a centre-tapped choke, 
or a phase-inverter valve. The total cathode current of 
the two valves must not exceed 12mA. Class B operation, 
with all four filaments in parallel, gives, at 2% to 3% 
distortion, 440mW output at 90V and 235mW at 67.5V. 
The comparable outputs for Class AB operation, at 3% 
to 4% distortion, are 420mW and 220mW. 


The Mullard DM70 subminiature tuning indicator, which has been described in Valves, Tubes, and Cireuits Nos. 5 


and 6, is suitable for use w'th these valves. 


Reprints, of this advettisement, with additional notes on the design of filament supply chains, a creuit for.a four-vabe 


battery receiver, and valve data, may be obtained free of charge from the address below. 


MULLARD LTD., Technical Service Department, Century House, Shaftesbury Avenue, W.C.2 


MVM,3C6 
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. it is evident that BRIMAR 


high-grade cathode-ray tubes meet 


the most exacting specifications of tele- 


vision and electronic equipment manufacturers. 


And detailed examination of the company’s resources and 


experience in this field reveal that BRIMAR introduced :— 


the first mass produced aluminised cathode-ray tube; 
the first flat faced tube; 

the first 14” rectangular tube; 

the first 17° rectangular tube; 


the first 21” rectangular tube; 


the first electro-static tube. 


Research and development to anticipate and meet the changing 
` demands of the radio and electronic industries are integrated with 
modern manufacturing techniques in the production of BRIMAR 

cathode-ray tubes. 


— the people who know — 
C RI M AR for your future equipment 
! requirements 


Standard Telephones and Cables Limited 


FOOTSCRAY SIDCUP KENT Telephone: FOOtscray 3333 
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Bring your equipment up -to date with 


ACOS- REPLACEMENT PICK-UP HEADS 


If you already own a fine radiogram or record-player you now have the makes of record reproducing equipment. These Acos “ Hi-g” pick-ups, you 
opportunity of rejuvenating it—of bringing it right up to date fora will find, represent a truly phenomenal advance in pick-up design—with regard 
quite modest sum. Acos Hi-g crystal pick-ups are now available in a to both reproduction and tracking characteristics (so important with many of 
range of specially designed “ plug-in’? models to sult most famous the new microgroove recordings). Ask your Dealer! 


HGP 33-i Collaro. A Hi-g pick-up head incorporating the HGP 33-1 

turnover cartridge for both standard and microgroove records. Will fit 

Collaro units RC 532; AC 534; AC3/534 ; 3/RC 532; and the Studio 
HGP 33-1 eSa : 

HGP 37-1 Collaro. A Hi-g pick-up head incorporating the HGP 37-1 

& A, 3 3 turnover cartridge with cantilever sapphire styli. Designed for both 

— av “he standard and microgroove records. Will fit the above mentioned 

HGP 37-1, Fret. 2 z Collaro units. 


MODEL 


Both models available in cream or walnut. 
Ask for Data Sheets No. 4700 and 4800. 


Collaro 


x HGP 33-1 Garrard. Hi-g pick-up head incorporating the HGP 33-1 

HGP 33-1 E turnover cartridge for both standard and microgroove records. Will fit 
& Garrard units RC 75M; RC 80M; RC 90; RC IIl; Model TA. 

HGP 37-1 Garrard. A Hi-g pick-up head incorporating the HGP 37-1 

HGP 37-1 turnover cartridge with cantilever sapphire styli, Desigr.ed for both 

Garrard standard and microgroove records. Will fit the above mentioned Garrard 


units. 
Ask for Data Sheets Nò. 4700 and 4800. 


Hi-g pick-up heads incorporating cantilever sapphire styli. Separate 
heads for standard and microgroove records. Will fit the Acos GP 20 
pick-up arm and the Garrard C type adaptor, Used on the following 
Garrard units: RC 72A; RC 75A; RC 80; and the model M unit. Can be 
used on any units which at present use the GP 19 heads. 


Ask for Data Sheet No. 4400. 


HGP 39-1 


Separate plug-in type Hi-g heads for standard and microgroove records; 
fitted with cantilever sapphire styli. The crystal unit is identical to that 
of the HGP 39-I above. Can be used on Garrard units RC 75M; RC 80M; 
RC 90; RC III; and the TA player. 


HGP 35-1 


Ask for Data Sheet No. 4000. 


Separate Hi-g plug-in type heads for standard and microgroove records 
incorporating the crystal unit as used in the HGP 39 pick-up head. Will 
fit Collaro units RC 532; AC 534; AC3/534; 3RC 532. Available in cream 
or walnut. 


HGP 41-1 


Ask for Data Sheet No, 4500. 


Separate Hi-g pick-up heads for either standard or microgroove records. 
$ no The crystal unit is identical to that used in the HGP 39-1 head. Will fit 
HGP 45 i" AI EEEH TETA / : : Garrard units RC 80; RC 72A; RC 75A; and the Mode! M player. Can 
4 > E. be used on any unit which at present uses the Garrard C adaptor with 
GP 19 heads. 
Ask for Data Sheet No. 4609. 


PRICE 32/6 (Plus 10/5 P.T.) 


for all types except 
cee always well ahead HGP 39 models which 


are 32/- (Plus [0/3 P.T.) 
ACOS devices are protected by patents, patent applications 


and registered designs in Great Britain and abroad. 
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“ BELLING - LEE” 
NOTES 


THREE - YEAR GUARANTEE 
AND INSURANCE 


When we announced that we had 
increased our insurance cover on 
aerials from one to three years, 
dozens of letters came in from 
dealers asking for particulars, as 
they did not know of the existence 
of any insurance cover. This was 
most surprising in view of the fact 
that particulars have appeared on 
every piece of aerial literature 
issued by us for many years, and 
certainly on every instruction sheet. 
So that there need be no mis- 
understanding, we reprint the details 
of the cover below:— 
INSURANCE COVER ON 
“ BELLING-LEE ” AERIALS 

£1,000 against third party 
claims arising from personal 
injury or damage to property 
during the installation of 
“í Belling-Lee’’ aerials by any 
dealer. 

£1,000 against claims for 
damage to property arising 
from defective aerial material 
or faulty aerial workmanship 
for a period of three years. 

£100 against claims for dam- 
age by lightning to the aerial 
system or receiver for a period 
of three years. 

This insurance operates with- 
in the United Kingdom of Great 
Britain and Northern Ireland, 
from the date of purchase by 
the ultimate user, no matter 
where purchased. 

The insurance’ cover applies 
only when the whole aerial, 
including mast, lashings ard 
brackets, is manufactured by 
Belling & Lee, Ltd., and where 
there is no collateral insurance 
or after any existing cover has 
been exhausted. 


MANUFACTURERS’ THREE-YEAR 
GUARANTEE WITH 
“ BELLING-LEE” AERIALS 

If a “ Belling-Lee”’ aerial (or 
part) is proved to be defective 
in workmanship or material 
within three years from date 
of purchase, the aerial (or part) 
will be replaced free of charge 
by the manufacturer. 


WIRELESS WorÉD 


CONNECTORS FOR 

300 OHM FEEDERS 
We understand that a large number 
of radio amateurs are changing over 
to 300 ohm feeders and we feel that 
the ‘‘ Belling-Lee ” plug and socket 
(L677/P and /J respectively); 


i Se aa 


ee rey 


specially designed to- snap onto 
ribbon feeder,’ is not as well known 
as it deserves to be. This was 
brought to our notice by several 
visitors to our stand at the Radio 
Show. 

Provision is made to crimp the 
conductors into the spills. 
Pins and sockets nominal fin. 
diameter spaced 0.312in. 


SOCIETY OF BRITISH 
AIRCRAFT CONSTRUCTORS’ 
EXHIBITION AT 
FARNBOROUGH 


For the first time, we exhibited 
here, and quite shamelessly, we 
were fascinated by seeing so many 
“ Belling-Lee ” components on so 
much equipment designed to do 
such a wide variety of jobs. It was 
a very “wonderful exhibition, but 


we were far too busy ourselves to 
take full advantage of the oppor- 
tunity to examine such an exhibition 
of instrumentation. 


The organizers must be very 
gratified by the number of overseas 
visitors who came to the Display. 
At the official dinner the writer sat 
between a gentleman ‘from Malaya 
and another from South Africa. 
Both were readers of this page. 


Advertisement of 
BELLING & LEE LTD. 
Great Cambridge Rd., Enfield, Middx. 
Written 2f{st Saptember 1954. 
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outlet for one or 


more installations 


L.742 For use in demonstration rooms, 
workshops, etc., where up to six television 
receivers are required to operate at the same 


time without interaction. As the insertion 


loss at each outlet is considerable (25 dB), it 
should only be used where a high signal level 
is available. 


fe Be oe are pete 


L.725/P. Padder network 
L.725/T. Termination network 


Designed for skirting board termination of 
coaxial feeders up to $ in. dia., supplied with 
termination or padder network, and gives an 
attenuation of 26 dB. Continuity of screening 
ts provided by the bronze finished case. 


L.735 A new, improved outlet box similar 
technically to L.725, but not supplied with ter- 
mination or padder network. Accommodates 
S/léths in. dia. feeders. For use with the 
range of plugs L.1329/P, L.734 and L.781, and 
the ‘‘Belling-Lee’’ line attenuator. 


BELLING & LEE LTD 


GREAT CAMBRIDGE RD., ENFIELD, MIDDX., ENGLAND 
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unication.,. 


Marconi’s fitted the first ship 
with wireless and by 1907 200 
ships and more than 100 shore 
stations had been equipped. 
Today practically every vessel 
that ventures on the high seas 
carries wireless. All radio approach 
and marker beacons around the 
British Isles have been designed 
and manufactured by Marconi. The 
mariner is warned of hazards 

and guided into safe channels by 
Marconi equipment in nearly every 
principal shipping lane of the world. 


f ey 


MARINE BEACONS 
AND 
NAVIGATIONAL AIDS 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED - CHELMSFORD - ESSEX 


LG2 


NOVEMBER, 1954 
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SUPERB E.M.I. EQUIPMENT — 


A TROLLEY MOUNTED 
PORTABLE OSCILLOSCOPE 


TYPE WM.3.B. Acompact general purpose D.C. Coupled portable 
Oscilloscope with facilities for rapid precision time and voltage 
measurements. Volts and time meter presentation — no 
calibration markers required. Displayed waveform measured by 
voltmeter bridge system (visual null balance). 9 range voltmeter 
gives high accuracy readings unaffected by amplifier gain or 
linearity. Dual ‘Y’ input paths with attenuators afford signal 
comparison and mixing facilities. Floating circuit enables AC/DC 
signals to be measured with respect to D.C. potentials within 
+500V. Field of application — T.V. — Radar — Computers, and 
Industrial Electronics. 


SPECIFICATION 


C.R.T. E.H.T. 

‘Y’ Amplifier 

Max. Sensitivity ... 
Voltage Measurement ... 
Time Measurement 
Sweep Drive 
Writing Speed 


0.8 & 1.2 KV. 

= . D.C. — 6 Mejs. 

; 350 ey (at eugi bandwidth) 

+ 10 mY — + 500 Y AC/DC + 24% F.S.D. 
.. 0.5 microseconds — 4 milli-seconds 
Triggered or recurrent, phase and frequency selected 
8 milli-seconds/cm — | microsecond/cm 


E.M.I. FACTORIES “LTD. 


HAYES - MIDDLESEX 


ii 


áli 


Bandwidth 


Gain 


3 Input Impedance 
Output Impedance ... 
Max. Output ... 


Phase Response 


Phone: Southal! 2468 


A DISTRIBUTED AMPLIFIER 


50 c/s — 100 Mc/s 


D.A.2.B. A unit designed for use with high 
speed Oscilloscopes to provide amplification 
over a very wide frequency spectrum at high 
output voltage levels. 

The amplifier is extensively used in the study 
of high speed waveforms having rise times in 
the milli-microsecond range. It is being widely 


used with scintillation and coincidence 
counters, high speed scalers, and signal 
generators. 
SPECIFICATION 
75 ohms. 
195 ohms. 
150 Vpp. 


“so ei — 100 Mc/s (— 6db) 
Substantially linear over pass band 
x 12 


EF34 
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miniatur 


| tor domestic RADIO and TELEVISION 
receivers B 


FEATURES 


@ Withstand overloads such as charging current 
of deformed electrolytic capacitors 


@ Instant starting — no warming-up period 
@ Unlimited instantaneous overload 
@ Practically indestructible in service. 
@ No limit to size of reservoir capacitor 
@ Simple wiring —two connectors only. 
@ Simple mounting — no valve holder 
@ Small size...low weight 
@ Low heat dissipation 


@ Low cost 
a. 


= 


_ Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 is 


UL RECTIFIER DIVISION: Warwick Road, Boreham pods Merton is 
te 


li 


J 
j 
Taren ee se 


Se ee eS 
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V OR TEXION TAPE RECORDER 


X The noise level is extremely low anc 
audibly the hum level and Johnson noise 
of the amplifier, and deck are approximately 
equal. Only 25% of this small amount of 
hum is given by the amplifier alone. 


% Extremely low distortion and back- 
ground noise, with a frequency response 
of 50c/s.—I0 Ke/s., plus or minus 1.5 db. 
A meter is fitted for the measurement of 
signal level and bias level. 


X% Sufficient power is available for recording 
on disc, either direct or from the tape, 
without additional amplifiers. 


% A heavy mu-metal shlelded microphone 
transformer is built in for 15-30 ohms 
balanced and screened line, and requires 
only 7 micro-volts approximately to fully. 
load- 

%& The .5 megohm input is fully loaded by 
18 millivolts: and is suitable for crystal 
P.U.s, microphone or radio inputs. 

+ A power plug is provided for a radio 
feeder unit, etc. Variable bass and treble 
controls are fitted for control of the play 
back signal. 

%& The power output is 3.5 watts heavily 


damped by negative feedback and an oval internal speaker 


The amplifier, speaker and case, with detachable lid, 
measures 8tin. x 224in. x 153in. and weighs 30 lb. 


is built in for monitoring purposes. 


%& Facillties are provided for using the amplifier alone 
and using power output or headphones while recording or 


to drive additional amplifiers. 
PRICE, complete with WEARITE TAPE X The unit may be left, running on record or play back 


DECK Lenan RAT Ea Eaa e eae £84 0 0 even with 1,750 ft. reels with the lid closed. 


POWER SUPPLY UNIT to work from 12 volt. Patery with an output of 230 v., 120 watts, 


50 cycles within 1%. Suppressed for use with Tape Recorder. PRICE £18 0 


TYPE C.P.20A AMPLIFIER 


For A.C. Mains and 12 volt working giving 15 watts 
output, has switch change-over from A.C. to D.C. and 
“ Stand-by "’ positions. Consumes only 5} amperes 
from l2 volt battery. Fitted with mu-metal shielded 
microphone transformer for 15 ohm microphone, 
provision for crystal or moving iron pick-up with tone 
control for bass and top. Outputs for 7.5 and 15 ohms. 
Complete in steel case with valves. PRICE £30 16 0. 


Manufactured by 


VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, S.W.19 


Telephones: LiBerty 2814 and 6242-3 Telegrams: 


Fl 


“Vortexion, Wimble, London.” 
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COSSOR presents Model 1052 
double beam oscillograph 


oie, 


Two similar amplifier channels with ar. 
approximate gain of 2000 and an upper 
frequency response of 5 megacycles 
(—6DB) are features of this new 
Cossor Double Beam general purpose 
oscillograph. The repetitive or 
triggered time base has a sweep 
duration from 200 milliseconds to 

5 microseconds. 
The instrument will operate from 
power supplies of any of the various 
frequencies and voltages en- 
countered in the Armed Services 
ty from standard civil supply mains. 


ae 
and Model 1433 // 
voltage calibrator 


Primarily designed to be used with the Model 1052 
oscillograph the Cossor Voltage Calibrator Model 1433 
provides an accurate means of calibration of input voltages 
to the plates or amplifiers of any oscillograph. Calibrating 
voltages are read directly from a wide scale meter without 

any computation being necessary. Measurements can be made 

to an accuracy of + 5% and the instrument can be used in any 


application where a source of accurately-known voltage i ired. NEW TELE-CHECK AND CRYSTAL 
aS “ A rd MONITORED MARKER GENERATOR 


for Bands I and III 
C i S S dh R ELECTRONIC INSTRUMENTS | ALWAYS USE. 


COSSOR 
Tuses a 
Mavves” 


Watch for the 


Write for illustrated leaflets about both of these instruments 


A. C. COSSOR LTD., INSTRUMENT DIVISION, DEPT. rt, HIGHBURY GROVE, N.s 


Telephone : CANonbury 1234 (33 lines). Telegrams: Cossor, Norphone, London. Cables; Cossor, London 


C.1,56 
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Five Advantages 0 ri iom s a 


Ediswan Clix Television Turret Tuner 


of the C Į ix indexes accurately to any of twelve 


positions and re-sets precisely in these 


TELEVISION see 
TURRET TUNER 2) All circuits are adjustable with 


the unit in position in a Tele- 
vision receiver. 


SPRING OPERATING SPINDLE CONTROLLING r : 
AGAINST CENTRAL LOCATER INDEXING OF DRUM Adjustable cores to all inductances 
PLATE are easily accessible with the tuner in 


SPRING - ON COVER POTA TINEDEUM position in a Television receiver. 
OR TURRET The tuner can, therefore, be set up or 
re-adjusted in its actual operating 


SPINDLE TO FINE position. 
UNING CONDENSER 


Additional tuned circuits may be 
added at any time without remov- 
ing the Tuner from the receiver. 
The Ediswan Clix Tuner is designed so 
that additional coil segments can be 
added at any time while the tuner is 


TOTALLY 


ENCLOSED in position in a receiver. 

RADIATION . 
HARD SILVERED PROOF To tune to another channel the service- 
BRASS CONTACTS COMPARTMENT 


man merely clips into position addi- 
tional coil segments, carrying correctly 
wound coils, and trims them by the 
adjustable cores provided. 

There is no need to dismantle the tuner 
or return it to the Factory for any part 
of this operation. 


FINE TUNING 
CONDENSER 


E 
APERTURE FOR DN Eee Wiring reduced to an absolute 


eg ee al INDIVIDUAL minimum thereby eliminating 
HORIZONTAL ADJUSTMENT Er 

: OF RADIAL stray capacities. 
INDUCTANCE INDUCTANCES 


Stray capacities between wiring can 
lead to serious mistuning on the very 


CERAMIC FEED 


THROUGH POINT THREADED BRASS 


INDUCTANCE high frequencies of Television Band 3. 
s . : . . 

a q The Ediswan Clix Tuner is designed so 
POLYSTYRENE RADIAL PAXOLIN that wiring is reduced to an absolute 


COIL FORMER HORIZONTAL 


COIL FORMER minimum and materials are specially 


selected to overcome the problems of 


MICA - LOADED drift and instability encountered on 
BAKELITE . 
COIL SEGMENT these frequencies. 


Suitable for mounting in deep or 
shallow chassis. 


Four 4BA tapped holes are provided 
for mounting the.Ediswan Clix Turret 
Tuner. If required, suitable mounting 


brackets can be provided for use in 


€ IHX shallow chassis. 


THE EDISON SWAN ELECTRIC CO. LTD. 
Member of the A.E.I. Group of Companies 
155 Charing Cross Road, London, W.C.2. Radio Components Sales Office: 21 Bruton Street, London, W.1. Tel: Mayfair 5543 


Full technical information and prices on request. 
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SOUND SALES LEADS WITH THE 


DX FOUR—F.M. 


RADIOGRAM 


£D This is a distinctly Hi-Fi Plus instrument combining F.M., Standard Broadcast 
Bands, AM/VHF, plus the ability to reproduce superbly your favourite long- 
playing or standard 78 records. 


Achieved by the “ A-Z ”—F.M. Unit the “ A-Z ” Radio Unit and the phase 
invertor speaker. (Praised by Mr. P. Wilson of “The Gramophone” ın his 
technical report) together with “A-Z”? Junior Amplifier and the Collaro 3-speed 


motor. 


All combined in one instrument £67/10/-, plus £23/11/- P.T. 


A 


SOUND SALES ‘LIMITED e WEST STREET èe FARNHAM eè SURRE 


Telephone : Farnham 6461-2-3. Telegrams : Sounsense, Farnham. 


POST THE COUPON TODAY FOR OUR 

BROCHURE ON THE LATEST METHODS 

OF HOME TRAINING FOR OVER 
150 CAREERS & HOBBIES 


PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 


Building Electronics Police Shorthand & Typing 
Business Management Fashion Drawing Production Engineering © Short Story 
Carpentry Heating & Ventllating Eng. Public Speaking Writing 
Chemistry Industrial Administration Radar Sound Recording 
4 Civil Service Journalism Radio & Television Structural Eng. 
Accountancy Civil Engineering Languages Servicing Telecommunications 
Advertising Commercial Subjects Marine Engineering Radlo Engineering Television 
Aeronautical Commercial Art & Mathematles Refrigeration Time & Motion Study 
4 Engineering Drawing MCA, Licences Retall Shop Management Tracing 
petccccc-- -a4 m m m am a Automobile Customs & Exclse Oficer Mechanical Engineering Salesmanship Welding 
l J LEARN THE 7 Engineering Draughtsmanship Motor Engineering Sanitation Works Management 
N E W! PRACTICAL WAY | Banking Economics Photography Secretaryship Workshop Practice 
I |] Book-keeping Electrical Engineering P.M.G, Licences Sheet Metal Work and many others. 
| COURSES WITH EQUIPMENT i Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.i.Mech.E., 1.1.0.8, A.C,C.A., ACLS 
l With many courses we supply actual § A.M.Brit.1.R.E., AMAILA., City & Guilds Examinations, R.S.A. Certificates, etc, 
i sauipmen, Thus combining cheo ang I The Advantages of E.M.I. Training x The teaching methods are 
sequence. This equipment, specially ÎÌ planned to meet modern industrial requirements. % We offer training in all subjects which 
l prepared’ and desiened remainemeoun | provide lucrative jobs or interesting hobbies, y% A tutor is personally allotted by name to 
I property. Cire: mede: Radio, J ensure private and individual tuition. 
| Television, Mechanics, Electricity, l % Free advice covering all aspects of POST THIS COUPON TODAY 
d Oraughcsmanship, Carpentry, Photo- i pi is pu to aS before $ 
P a a a CE p 4 Equipment “jupeled ean re l Please send without obligation your FREE book, i 
in eat en ea ment and remains your property. § E, M.I. INSTITUTES (Dept. 127%) l 
COURSES FROM 15/- PER MONTH l Grove Park Road, London, W.4 I 
= 
INSTITUTES oi 
= anaa | 
The only Postal College which is part DS ee ee = 
I 
of a world-wide Industrial Organisation q SUSJECT(S) OF INTEREST... a l 
NONW. m n 0 
UB GDI Ee o o e G p E O oe a o n oe e = =s as | 
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Marconi VHF 
Multi-Channel 
Equipment 


TYPE HM 18l 


Multi-channel radio links are not only recognised 
economic alternatives to line and cable routes 
wherever the latter are costly because of intensive 
urban development or the wild nature of the terrain ; 
they are frequently preferable in their own right. 
The type HM 181 equipment has been designed 
for comparatively simple schemes using two 
terminals working point-to-point or with a limited 
number of repeaters. It operates in the frequency 
range 150-200 Mc/s, employs frequency modulation 
and gives high performance with low distortion. 
It provides the following facilities :— 

8, 16 or 24 channels. 

Repeaters with easy channel dropping facilities. 

Unattended operation. 

Engineers’ order wire. 

Ease of access for maintenance. 


MARCONI 


COMPLETE COMMUNICATION SYSTEMS 


Surveyed, planned, installed, maintained 


MARCONI’S WIRELESS TELEGRAPH COMPANY LTD. +: CHELMSFORD > ESSEX 


Lc6 
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A NEW E.M.i. CENTIMETRIC VALVE 


10 cms. ge] ase 
THREE BAND 
KLYSTRON 

2600-3700 Mc/s. 


TYPE RK6112 


This is a low voltage, reflex velocity 
modulated valve for use as a local oscil- 


TYPE RK6112 SPECIFICATION 


; . Te ty Power Output 100 mW minimum Reflector Current 4 micro-amps max, 
and. 
lator in the 10 centimetre ( S ) B Miia rte Za OR 
lt is of the plug-in type, with disc seals (with suitable cavity) 2600 — 3700 Me/s 
for resonator connection, and is indirectly Resonator Voltage * +250 Volts esrerVoles avols 
g Resonator Current 18 — 34 mA Heater Current 07 max. 


heated. 


Reflector Voltage * —55 to — 350 volts 


Range $ Measured with respect to Cathode 


Write for particulars to— 


WESTON 
panel instruments 


Both round and rectangular models of moving iron, moving coil, A.C. 
rectifier and H.F. thermocouple types are offered. In the range of 
rectangular instruments, which have been introduced to give the 


x f 2 Rectangular panel instruments are available with 
advantage of long, easily-read scales and to harmonize with rectangular scale lengths of 2.5", 3.2”, and 4.2”. 

. : E : . These offer the advantage of an increase in scale 
panels, certain models are eal with illuminated chdis Fuil length of approximately 50% over their equivalent 
particulars of types and ranges available are to be found in leaflets round models, for which they can be used as 


direct replacements using the same panel fixing 
holes. 


List Nos. W.1 and W.2, copies of which are available on request. 


Larger instruments, both round and rectangular and 


for switchboard or panel mounting, are also available. 


These have scale lengths of 6” and 6}” respectively. 


Round models are housed in cases of 2”, 2}° 


SANGAMO WESTON LIMITED ga diendi Sa eee en Y 
Enfield, Middx > Tel: ENField 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield 


Scottish Factory: Port Glasgow, Renfrewshire. Port Glasgow 4/15) 

Branches: London, CHAncery 4971 . Glasgow, Central 6208 . Manchester, Central 7904 . Newcastle-on-Tyne, Newcastle 26867 
Leeds, Leeds 30867 . Liverpool, Central 0230 . Wolverhampton, Wolverhampton 21912 Nottingham, Nottingham 42403 
Bristol, Bristol 21781 . Southampton, Soton 23328 . Brighton, Brighton 28497 
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NEW TL 


LIEAIK 


* 


Make this 
THE HEART 


of your 


HI-FI EQUIPMENT! 
TL/10 POWER AMPLIFIER 


This 10 watt amplifier maintains, in 
every respect, the world renowned Leak 
reputation for precision engineering, 
fine appearance and fastidious wiring. 


SPECIFICATION 
Circuitry 


A triple loop feedback cireuit based on the famous TL/I2. 
The output transformer is the same ‘size as in the TL/12, 


Maximum power output: 10 watts. 

Frequency Response: + !db 20 e/s to 20,000 c/s. 
Harmonic Distortion: 0.1%, 1,000 c/s, 7.5 watts output. 
Feedback Magnitude: 26 db, main loop. 

Damping Factor: 25. 

Hum: —80 db referred to 10 watts. 


Loudspeaker Impedancest !3 ohms, 8 ohms, and 4 ohms, 
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10 AMPLIFIER & 
“POINT ONE” 
PRE-AMPLIFIER 


27 ons 


COMPLETE 


A price made possible only 
by world-wide sales. 


“ POINT ONE ” PRE-AMPLIFIER 


The handsome gold escutcheon plate 
contributes to the elegant appearance, 
and blends with all woods. 

te Pickup 

The pre-amplifier will operate from any 
pickup generally available in the world. 
A continuously variable input attenuator 
at the rear of the pre-amplifier permits 
the instantaneous use of crystal, moving- 
iron and moving-coil pickups. 

X Radio 

The radio input sockets at the rear permit 
the connection of the LEAK V.S. tuner 
unit. An input attenuator is fitted. H.T. 
and filament supplies are available from 
the pre-amplifier. 

* Distortion 

OF the order of 0.1%. 


k Write for leaflet W ẹ& 
H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 


Phone: SHEpherds Bush 1173/4 


Telegrams : Sinusoidal, Ealux, London 


* Hum 
Negligible, due to the use of recently 
developed valves and special techniques. 
Bas Input selector 

adio, tape, records; any and all record: 
can be accurately equalised. 
* Treble 
Continuously variable, + 9 db to — I5 db 
at 10,000 c/s. 
X Bass 
"Continuously variable, + 12 db to — 13 
db at 40 c/s. 
X Volume Control and switch 
The switch controls the power supply 
to the TL/IO power amplifier. 
% Tape Recording Jacks 
An exclusive feature. Readily accessible 
jacks are provided on the front panel for 
instantaneous use with Tape Recorders 
which have built-in (low level) amplifiers 


Cables : Sinusoidal, London 


O 
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LAST FEW 


L a i 


6 


VA HLUORESLENT 
a2 6 ITIC 
49. MATT, s 


Complete 
kit comprises 
40 watt control unit, starter 
lamp, lamp holders, clips and 
wiring diagram. Price, less 
With 


tube, 22/6, plus 1/6 post. 

tube, 30/-, plus 3/6 carr. 

NEW 5 AMP. THERMOSTAT 
(MINIATURE) 


25" x1" x1} high. 
Useful for the control of appli- 
ances such as convectors, gluepots, 
vulcanisers, hot plates, etc. This 
thermostat is adjustable to operate 
over the temperature range 50-550 
deg. F., fitted with-heavy (5 amp. 
AG) silver contacts size l}in. 
long x 4in. wide, price 8/6, post 
6d.; 1 amp. type, 3/6, 2 amp. 
type, 5/6. 
THE ELPREQ E.H.T. 
GENERATOR 


i am T EE 


This is a made up unit working 
on the blocking oscillator/over- 
wound amplifying stage prin- 


ciple. It is of moderate power 
consumption (6.3 volt .8 amp. 
filament and approx. 59 mA. 
H.T.) and contains three of the 
latest BVA all glass valves. 
Output obtainable ranges from 
6 kv. to 9 kv. with normal H.T. 
rail input by somewhat higher 
outputs can be obtained with 
higher H.T. supply. 

Price 69/6. P. & P., etc. 5/-. 

BEDROOM-NURSERY 

MAINS MIDGET RADIO 


All the parts, cabinet, valves, 
knobs, back—in fact everything 
will cost you only £3/15/- (plus 
2/6 postage). The set is econo- 
mical to run, too, for it uses only 
three valves in a special reflex 
T.F.R. circuit which gives ample 
power combined with good tone. 
Incidentally if you wish to give 
the sets to young children why 
not decorate the cabinet with a 
few suitable transfers? These 
can usually be obtained from local 
handicrafts shops. Circuiting and 
construction data free with the 
parts or available separately at 1/6. 


À BE PRE- 
Des PARED 

sA 

EP SX. ba | 

Rae ` 


For a cold 
winter by 
making our 
low-cost 
~ Electric 
Blanket. 27 yards of special 
heater wire and blueprint, 20/- 
Blueprint only 1/6. Alternatively 
make a Bed-Warmer. Construc- 
tional data 1/6. 
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TWO NEW CABINET 


THE BUREAU 

This is a reaily beautiful cabinet 
elegantly veneered in walnut 
anh fifiely polished. The con- 
trol board, revealed when the 
front is dropped down is ample 
for the larger than average 
radio chassis or amplifier and 
alongside there is a space for 
a tape recorder or auto record 
changer mechanism. Both the 
radio board and the control 
board are left uncut to suit 
your own equipment. 

Size approximately 30in. high, 
32in. wide, and l6in. deep. 
Price 16 guineas, carriage 12/6. 


OS ee per 


1sin. MAGNETIC TELE-. 
VISION TUBE 


By famous maker. Specification 
Blue/White screen 9 Kv. ion trap 
triode, heater 6.3 v. at .55 amp., 
50° deflection. New, with written 
guarantee. offered at approxi, 
mately half price, £13/10/= each, 
pins 10/- carriage and insurance. 

.P. terms, £4/10/- deposit and 
12 monthly payments of 18/3. 
Limited quantity, so order im- 
mediately. 


THE CONTEMPORARY 


Also in the modern trend is this 
very stylish contemporary con- 
sole. gs At in oak with 
contrasting mouldings this has 
the ‘* G ” plan look and is ideal 
| for use with this furniture or 
with other contemporary fittings 
or furnishings. e radio and 
motor board is uncut and its 
size 30in. x 15łin. provides 
ample room for all equipment. 


SLIDER RESISTORS 
eg £8/15/-, carriage etc., Heavy Duty Type. 
| - Size Tin. x lin. 11 ohms 


AMPLIFIER FOR TAPE RECORDERS— 47 *™”: 22/-; Size 9in. x 


lłin. 1.2 ohms. 15 amp. 
THE CLEVELAND “ WIDE-BAND ” 


15/-; Size 13jin. x l}in. 3 
Designed in conjunction with Truvox engineers this high-fidelity | ohms 10 amp., 15/-. 

amplifier ensures that best possible results are obtained from the 

Truvox Mk, III as well as from other go»J tape decks. Two input LAST FEW 
circuits are used—these have separate volume controls and so £3/19/6 
facilitate the mixing of programme matter. Miniaturized construc- e  Lectross 
tion is used and the dimensions of the amplifier have becn kept warms room as 
very s: and in fact only approximately a 2in. section of the con- it dries clothes, 


trol panel and cabinet is required. The power pack also is on a bathing cos- 
separate chassis so that regardless of the type of cabinet, a position tumes, towels, 
of minimum hum can be found. Hum level is very low at 50 db etc. Size 3ft. 


wide, 3ft. high 
and 5in. deep. 
It has four 
R stove enamelled 
rails and works off A.C. or D.C, 
mains, consuming 650 watts, 
Fully teed. Price £3/19/6. 
plus 7/6 carriage. 


down for full outp:t. ; p 
Applications additional to normal tape recording and reproducing 
are: — 

1, Radio amplifier for either direct listening or recording when 
used in conjunction with a crystal set or other tuner-detector, 

2. Amplifier for direct listening of gramophone records or pre- 
recorded tapes. 


3. Pre-amp. to boost the input to an existing amplifier. 


TECHNICAL FEATURES 


Two input jacks are provided, the first has a sensitivity of 1-micro 
volt for crystal microphone etc, The other for use with radio inputs 
and pickups has a sensitivity of 250 mv. The power output is 4 
watts internally matched for 3 ohm loudspeaker. A magic eye is 
used to indicate depth of recording—the circuit of this, however. 
is disconnected during replay. The frequency response of the 
amplifier is extremely wide, so ensuring that the best possible 
reproduction is obtained with modern tapes and heads. Using the 
Truvox heads the response is virtually level from 50 to 10;000 c.p.s. 
In addition to the two independent volume controls there is also a 
tone control and a master switch for record and replay. The ampli- 
fier is suitable for A.C. mains, voltages from 110 to 250. 


Price £15. Hire Purchase terms if required—send a deposit of not 
less than 15% balance will then be spread over 12 months, Carriage 
ang mare 7/6. Delivery ex-stock. Demonstrations at all 

ranches. 


ITHE TRUVOX TAPE DECK Mk. HII/TR2U | 


Correct directions for Pre-recorded Tapes. 


| Considered one of 
| the best tape decks 
made, this incor- 
| Porates all Á 
| latest features and 

| is ideal for serious 
work as well as for 


CHASSIS ASSEMBLY 


3 colour, 3 waveband scale 
covering standard Long, Medium, 
and short wavebands, scale pan, 
chassis punched for standard 5 
valve superhet, pulley driving 
head, springs, etc., to suit. 
Scale size 14}in. x 3}in. Chassis 
size, 15in. X 5in, x 2in. deep. 
Price 15/-, plus 1/6 post. 

Note: This is the one that fits our 
39/6 table cabinet below. 


play. 

| Price 22 guineas. THE WINDSOR STANDARD 
| Hire Purchase This takes our Windsor 5 chassis 
terms if required, and lin. speaker. It is a very 
send a deposit of nice job, walnut veneered and 
15% or more, pleasantly polished. Size ap- 
balance will be proximately lóin. x 16in, x 7in. 
spread over 12 Offered at the particularly low 
months. Carriage Price of 39/6, plus 3/6 post. 


and insurance 10/-. 


E.P.E. LTD. 


SEE OVER 
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OCCASIONAL RADIO 


You will find that the building of | 
our all-mains io receivers is | 

simplicity itself, and the more you | 

make the less time each takes, | 
everything down to the last nut | 

and bolt is supplied, and every- | 

thing fits together in a professional | 
manner, The one illustrated l 
above we call the ‘* Occasional,” 

in a choice of colours, Ivory or 

Walnut and the T.R.F. costs | 
£5/15/- to make, H.P. terms 

being £2 deposit. 


CONSTRUCTORS BARGAIN 


Excellent rexine-covered cabinet 
ake production by one of our 

famous makers. Complete | 
wa three-colour scale and metal 
chassis. Suitable for battery or 
mains receiver. Size approx. 
13in. xX 9}in. x 6in. Limited | 
quantity : price 17/6, postage 2/6. | 


~~ 


RESISTORS 
50 assorted } and } watt resistors, 
Ranging between 10 ohm and 
10 meg. ohm. (Our selection.) 
Price 5/- pkt. 


SERVICE DATA 
100 service sheets, covering 
British receivers which have been 
sold in big quantities, and which 
every service engineer is ulti- 
mately bound to meet. The 
following makes are included : 
Aerodyne, Alba, Bush, Cossor, 
Ekco, Ever-Ready, Ferguson, 
Ferranti, G.E.C., H.M.V., Kol- 
ster-Brandes, Lissen, McMichael, 
Marconi, Mullard, Murphy, 
Philco, Philips, Pye, Ultra. 


Undoubtedly a mine of informa- 
tion invaluable to all who earn 
their living from radio servicing. 
Price £1 for the complete folder. 
Our folder No. 2 consists of 100 
data sheets covering most of the 
popular American T.R.F. and 
superhet receivers ‘' all dry ” etc.. 
which have pean imported into 


this count Names include 
Sparton, erson Admiral, 
Crossley, R.C.A., Victor, etc. 


Each sheet gives circuit diagrams 
and component values, alignment 
procedure, etc. etc. Price for 
the folder of 100 sheets is £1. 
Post free. 


WIRELESS WORLD 


MINIATURE PORTABLE T.V. 


The Elpreq Minlature Telvisor usea 
standard conventional circuitry, employing 
a total of 13 valves and 2 crystai 
diodes. The cathode ray tube used is a 
2tin. Service type V.C.R. 139A, which 
has a standard equivalent and will there- 
fore always be obtainable. The layout 
is extremely clean, straightforward, and 
professional. The wiring, whilst naturally 
being a little more intricate due to minia- 
turisation, is nevertheless completely 
peceenle ma very good results have 
n obtai 


y 


T 


Fe 
oS, A 


The total cost, if you have to buy every 
part, would come to £16-£17, but you 
may have many of the components 
already in stock as only standard con- 
ventional components are used. A 
carrying case, similar to the artiat’s 
iliustration above, will be available 
shortly. Its size will be approximately 
Ptin. x Sin. x Gin. (Internally). 


Full construction data, layouts, diagrams, | 


g into some 50 
is available, price 5/-, post 


PORTABLE 
yBATTERY | 
RADIO 


YALSO CONTAINING DATA 
FOR CONVERSION TO 
JHE PICNIC PLAYER 


SEND 2/6 ro-da 


ne carseructonal booklet 


entitled “ STRO 


A FEW REMAIN 


This cabinet is offered below cost. 
suitable for a televisor using tube sizes 
to 17in., its overall 
5in. high, lft. 4in. 
It Js com] 


varying from 12in. 

dimensions being 3ft. 
deep, 1ft. 10in. wide. 
plywood back and “‘ Bowler Hat.” 


etc., 12/6. Note: 


drilled. 


ete with 
Origin- 
ally made for a very expensive televisor and 
really good quality. Unrepeatable. Offered 
at £7/5/- or £2/8/4 dep., carriage, packing, 
These are cut for 12in. 
tubes, but the holes for the controls are not 


79/6 


Carr. 10/- 
(ri AlN anaana, P, E, LTD. 


It is 


CENTIMETRE RADAR 
TRANSMITTER 
RECEIVER 
—new and complete—con- 
tains magnetron, rhumba- 
tron, spark gaps, wave guides, 
pre-amp., etc. etc., costs the 
Government over £100 each 

to make. 


RESISTORS 


50 assorted 1 
watt resistors, 
Ranging be- 
tween 10 ohm 
to 5 meg. ohm. 
(Our selection.) 
Price 7/6 pkt. 
Post 6d. 


| L.T. RECTIFIERS 

| All recently manufactured and 
guaranteed. All full Wave Bridge 
type. CIRCUIT DIAGRAM 
INCLUDED 

6-12 volt—1 amp. 
6-12 volt—2 amp. 
6-12 volt—4 amp. 
6-12 volt—6 amp. 


COIL PACK 

Long, med- 

ium, short 

wavebands. 
vet With con- 

necting dia- 

gram, 

Price 19/6. 

| Post 6d 


H.T. RECTIFIERS 
Sp ack SELENIUM 
“ SENTERCEL.” 
All are Bi year’s stock—for 
higher voltages join two or more 
in series. 


R.M. 1. 125V. 60Ma. 3/9 
R.M. 2. 125V. 100Ma. 4/2 
R.M.3. 125V. 120Ma. 59 
R.M.4 250V. 250Ma, 16/- 
PORCELAIN Ja, 
STAND OFF — 
INSULATORS © 
threaded each 2a r a 
end. Price 6/- y 
doz. Åv 


| HEATER TRANSFORMERS 
All 200-240 Volt working. 


av u E eens soe 5/9 
Rov SOMP, oo... wes sac se 
yS ampe wey cls a 7/6 
4 and 6V 2 amp. 7/6 


Special Type over “wound to 
give normal H.T. and with 
primary tapping 6.3V. and 2.3 
amp.—9/6. 


CONNECTING WIRE SNIP 

P.V.C. insulated 23 s.w.g. copper 
wire in 100 ft. coils, 2/9 each. 
Colours available : Black, Brown, 


Red, Orange, Pink, Yellow, White, 
4 coils for 10/- 


Transparent. 


BLANK CHASSIS 
18 a Aluminium 
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INSTANTUS 


INSTANT HEAT 
CONVECTOR 
The heater with the lowest 
possible thermal capacity, 4ft. 
long; made from heavy gauge 
sheet steel (galvanised), 1 kw., 
suitable A.C, or D.C. Price only 
£2 or wit: thermostat £3/15/-. 
Note: The thermostat mounts 
separately and will control up to 

three heaters. 


EX-ROYAL NAVY SOUND 
POWERED TELEPHONE 


These require no batteries, and 
will go for long periods without 
attention. Complete with genera- 
tor and sounder which gives a high 
pitched note, easily heard above 
any other noise, Also fitted with 
an indicator lamp which in quiet 
situations can be used instead 
of the sounder, or where several 
h’phones are used together will 
indicate which one is being called. 
Size 7jin. x 9in. X 74in., wall 
mounting, designed for ships’ 
use, but equally suitable for home, 
office, warehouse, factory, garage, 
etc. Price 57/6 cach, plus 4/6 
carriage. 


MULTIMETER KIT 

4 All the essen- 
tial parts, 
including 2in. 
moving - coil 
meter, selec- 
ted resistors, 
wire for 
shunts, 8- 
point range selector, calibrated 
scale, stick-on range indicator and 
full instructions for making are 
available as a kit, price 15/-, plus 
9d. post and packing. 


SENT FOR £1 ONLY 
BLACK AND DECKER 
ELECTRIC TOOLS 


tin. drill, £5/19/6 or £1 deposit— 
Bench stand for drill £3/7/6— 
Lathe stand for drill, £5/5/- or £1 
deposit. The three items supplied 
for £14/12/- or 43/- deposit. 
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INFRAY LAMP 


Means real comfort in bed or in work- 

room or other place where air tempera- 

ture is low as it emits Infra-Red Rays 

which not only warm you but relieve 

pain, if you have any, and keep you 

ealthy. 

@ Economical because its rays warm 
you and not the room. 

@ Costs only td. per hour to run 
(electricity at 1d. per unit), 

@ Works off lighting circuit (full 
instructions supplied). 

@ Absolutely safe for continuous 
burning, no health or fire risk. | 

@ Ideal for many other uses: over pet’s basket—rearing pup, chicks | 
~—over desk—work bench, etc. 

@ Completely and unconditionally guaranteed for five years. 

@ All complete and ready to work. Price 36/-, post and pkg. 2/-. 
Money refunded in full if after seven days’ trial you are not com- 


pletely satisfied. 
Please state mains voltage. 


SUPERHET RADIO BY BEETHOVEN 
NOW AVAILABLE FOR LONG, MEDIUM and SHORT WAVES 


Extremely well built on chassis | 
size approx. 91x74X8} using only 
first-class components, fully aligned | 
and tested, 110-240 volt A.C. mains | 
operation, Large clear edge-lit 
dial. Three wave bands covering 
Long, Medium and Short waves. 
Complete with five Mullard valves, 
frequency changer, double diode 
triode, pentode output and full 
wave rectifier. Complete with 
Rola loudspeaker ready to operate. | 
Special cash-with-order price this 
month, £8/17/6, carriage and in- 
surance 7/6. Hire purchase terms £3 | 
deposit, balance over 12 months. | 


Really beautiful walnut ven- 
eered and polished cabinet 
for only 39/6 if purchased 
at the same time as the 
Beethoven 5 valve super- 
het chassis (illustrated 
above). Bought separately 
the price of the cabinet 
is 49/6. H.P. deposit on 
cabinet and chassis is 32/- 
only. 


THE WOLSEY 54 | 


A really fine ready built modern | 
Superhet at the remarkable price 
of eres or £3 deposit, balance 
over twelve months. 
The joes’ 54 is an A.C. 
mains superhet employing latest 
circuitry covering long and med- 
ium wave bands in an ultra 
modern case with illuminated | 
dial—overall size approximately | 
11} x 7 X 8—complete ready to 
work—twelve months’ guarantee. 


CONSTRUCTOR’S PARCEL 
Contains cabinet as Wolsey 54. 
Grilled metal chassis — dial — 
pointer, etc., 29/6. All other com- 
ponents available total cost £5. 
Data 1/6 (free with component), 


THE 
CLEVELAND 
“ORGANTONE” 


The Cleveland “ ORGANTONE " is a 
5-valve 3-wave band superhet covering 
long wave (1020-1,875 metres), medium 
wave (187.5-545.5 metres) and short 
wave (16-50 metres). Built to a very 
stringent specification, it attains a 
high level of performance both with 
regard to sensitivity and fidelity, 

Osram all-glass miniature valves are 
employed throughout and low loss iron 


cored coils in both aerial and oscillator sections together with permeability tuned I.F.'s 
account for an excellent signal to noise ratio. Full A.V.C. is applied to both frequenney 
changer and I.F. stages, and particular care has been taken to ensure freedom from 
frequency drift. ¥ 

The output stage utilises variable negative feedback for tone control, and, but for standard 


pentode correction, no cut im the ordinary sense is applied. A gram, position is provided 
on the wave change switch and reproduction of records is particularly good, An amply 


isolation from the mains. 
Chassis size is 12in. x Tin. xX 7in.—Scale size ia 1O0}in, x 4}in. 


proportioned power transformer with a primary tapped for 110-280 volts gives complete | 


This receiver has been tested in particularly difficult areas and its stability and noise 
rejection have produced exceptional results. It is an instrument which could fairly 
be described as a custom-built chassis, 

Price £11/10/- or £3/16/8 deposit—carriage, ete., 7 


16. 
A circuit diagram and photograph available price 2/- post free. 


PAUP AUP KUP MUS P E MOE E E E E A S D AS E HD E E: 


VARIABLE POWER 
RESISTORS 
Mounted on substantial frame- 
work, overall dimensions approx- 
imately 11*3}x6in. high, 25 
amps. .4 ohms. Quite suitable 
for rewinding for other values, 
power rating exceeds 250 watts. 
Adjustment is by twisting pro- 
truding knob which is the only 
part that needs to show in front 
of panel. Price 17/6, carriage 

and packing, 2/- extra. 


HEAVY DUTY MAINS 
TRANSFORMERS 
400-0-400 at 200 m/a. with two 
4-volt L.T. windings, both rated 
at 6 amps. A really massive 
job made for services equipment— 

limited quantity 19/6 each. 


TRANSFORMER 
LAMINATIONS 
Ideal for making up experimental 
and special purpose jobs. Price 
1/6 per lb, or 1/6 per dozen pairs 
(approximately 48 required for 


lin. stack), size 4}in. x 4in. 
(approx.). Small size, suitable 
for output transformers, etc, 


price 6d. per dozen pairs. 


BREAKDOWN UNIT 
Unit for breaking down, offered 
at little over the price of the 
gin. Aladdin Coil Formers. 
Note: all parts can easily be 
removed as they nut and bolt 
together. The unit contains:— 
6 Aladdin jin. coil formers with 
dust cores, 

6 metal cans for above coil 
formers. 

1 4-position 12-pole switch. 

6 miniature R.F. chokes. 

2 25 mfd. 25 v, electrolitic. 

30 paper tubular condensers 
.002 to .1 mostly for 450 v. 

56 carbon resistors value from 
-watt to 2-watt. 

2 medium size R.F. chokes. 

7 moulded octal valve holders. 
1 moulded diode valve holder. 
20 mica condensers (moulded, 
silver and ceramic). 

7 insulated top caps for valves. 
4 components strips (1 40-way, 
1 11-way, 1 5-way, and 1 3-way). 
1 very useful chassis size 18 x 5 x 
3hin. Plus dozens of nuts, bolts, 
screws, washers and other useful 
items such as jin. spindle ex- 
tender, etc., etc. 

Price 7/6, post and packing 2/6. 


MAKING A CONVECTOR 
HEATER? 


250-watt elements ideal for use 
with home built convectors, 
towel rails, airers, etc. Price 
only 2/6 each, post and pkg. 6d. 


METERS FOR BATTERY 
CHARGERS 

2in. square Bakelite cased meter 

reading 0-5 amps. Price 9/6, 

post and packing 9d. 


CHANGER 
TRANSFORMERS 
9 v, 6 15 v, secondaries, suitable 
for 6 v. and 12 v. batteries. 
Charging rate up to 6 amps. 
Amply rated, price 21/6, post 
and packing 2/6. 


UNIVERSAL METER 
2-milliamps moving coil move- 
ment. Complete with sheet 
of printed scales, covering most 
ranges of volts, milliamps, amps. 
Price 9/6 post and packing 9d. 


VALVES FOR V.H.F. 
Type C.V. 64 and: C.V. 
Magnetrons unused and guaran- 
teed. Price £2/10/-, post and 
insurance 10/-. 


HEAVY DUTY CHOKE 
300 milliamps, 7 henrys, 50 ohms. 
D.C. Size approximately 4} x 
4} x3in. New, not Governmen~ 
surplus, price 10/-, plus 2/- 
post and packing. 


ORDERS TO> 
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E E A AR MNE MIE Mk MNE MIE IME E WAE NE EE D NE A 
5-WAVE BAND ASSEMBLY | LIGHT WEIGHT 


EMPRESS CONSOLE | uty". 


for all purposes 


ALSO AVAILABIE AS | auc teen 
BUREAU TYPE tric illumination 


This cabinet is undoubtedly see redone 
a beautiful piece of furniture. | material used is 
It is elegantly veneered ex- | light-weight alu- 
ternally in figured walnut, area highly 
internally in white sycamore. Aen Aer 
The radio section is raised to 
a } dard Lampholder. 
convenient level but is not |STAR 
drilled or cut. The lower deck | 74° diameter by 
acts as the motor-board again, | 8’ deep Price 7/8 
is uncut, it measures 16 x 14 and | &- Post etc. 1/3, 
has a clearance of 5in. from the | SENIOR 
lid. There is a compartment for re diameter by 
the storage of recordings. | 19/6 cach Hike 
3 Overall dimensions of this | éte. 1/9, _ 
monta 15 gns., essentially modern cabinet are | JUNIOR 
carr. etc, 12/6—also 3ft. wide, 2ft. 8in. high, and | 64° diameter by 


nete omn oa available by H.P. terms, deposit lft. 4}in. deep. 34” deep. Price 
; ailable 
ELECTRICAL BARGAINS | P¢i28 15%. 


Ie i el 
fede pee he id D U LCI R A D I (0) 


5-wave coil pack for up to 11 
mtrs., with R.F. stage, three- 
gang tuning condenser, slow 
motion drive, I.F. transformers 
and numerous other parts, make 
a really fine receiver. Price £6, 
plus 10/- post and insurance. 

Note: The above are new, but 


Price this 


54° diameter by 
2” deep. For 


good stock of electrical wiring | 40/60 watt lamps. 
accessories; details of a few of CHASSIS | Price 6/6 each. 
these can be found below:— | Complete range of these famous | Eee BEE 
T.R.S. CABLES, 250 v. CLASS | receivers now available at al! our 53° diameter by 
1/.044 Twin flat ....... . 9d.| branches—cash or Hire Purchase &* deep. Price 
3/.029 Twin flat .....,.. 1/- | —demonstrations gladly given. 6/3 T Post 
3/.029 Twin with earth .. 1/3 | 3. wave (L. M. & S) 5-valve ana; 
a Oe r ue | £12 12 0 Ref B3 1” MICROMETER 
/.036 Twin flat ........ 1/ Pushpull 6-valve 3-wave...... Bkcenti 4 
3/.036 Twin with earth .. 1/7 £15 15 0 Ref. B3PP oe eer: erat pona! Purchase 
BT eee ee 2/- | Pushpull with R.F. stage 3-wave 7-valve .. 1518 0 .B3PP/RF | lin, proesas eet a 
7/-029 Twin flat ........ 1/6 | 6-wave L.M. and 4 short waves (band spread) 15 15 0 B6 Oy La ase 
7/.029 Twin with earth .. 1/11) 6 wave with pushpull 3 18 18 0 B6PP ene a ow 
7/.036 Twin flat ........ 219 Ile wavcowith heall and R F. see 23 2 0 Bopppp | Puce of 10/-. A micro- 
7/.036 Twin with earth .. 3/3 | All availabl HP Le ee i meter is an essential part of 
7/.064 Twin flat ........ 4/9 available on H.P.—deposit 15 per cent, balance over 12 months. a ee zpra B 
äi wi ve found the nee = 
LEAD-COVERED CABLES | MULLARD AMPLIFIER for one on many occasions a 
3].029 oe CLASS na A High Quality Amplifier designed by Mullard engineers. Robust |!" the past for measuring FA 
3/.036 3 Core . 2/8 high pleny vach sone oy eding 10 watts and a harmonic | E zouge, etc. Price 10/- 
7/.044 Twin PERA level being alfnost fat from 10 to 20,000 CP'S. o | NOTE: We now have a waiting B 
pee bey aE : ie are provided and the whole unit is very suitable for use with the Collaro | list for this, orders in rotation. z 
71.064 TAA T 5j- | Studio aa i Be ee pickups. The gal ee the vg ee u 
is aroun: . For 30/- extra a unit completely made up and teste = 
CLIX 15| canbe supplied. Carriage in either case is 10/- extra. Data will be pro- | 12” TELE LJ 
AE FOOL we with al] orders for components. Send for the ‘‘ Mullard Amplifier rn E 
wii ib el CABINET = 
MadetoB.S.S. | = 
specification, CHASSIS BA RGAIN w 
shuttered in 7-valve pushpull radio chassis with approximately 7 watts out- Menected & =| 
moulded put—designed for high quality gramophone reproduction e Haga TER = 
Bakelite case, | | but equally good on radio—covers long, medium and short IS el A 
8/6 each. Sava band m latest midget B.V.A. valves and most u makes ideal = 
ate circuitry—price only £12/15/-, or in fine walnut veneere : x r ry 
|_ cabinet, £14/14/-——carriage and insurance 10/- extra. | Tie pls ea 12in. Price = 
| = 
SOMWEAVE = 
GRAMOPHONE AUTO This really i 
| CHANGER COLLARO 3/521 lovely, lordi 3 
speaker fab- 
each. } f ric we offer ||| 
LAMP HOLDERS The itea Bee type with the at approxi- il 
Bakelite, 1/- each or 10/6 doz. | famous “ Studio” turn-over pick- matel y aE 
Bakelite skirted Batten holder, | up. Price £11/10/0, carriage etc. third of to- 3] 
ł/6 or 15/- doz. 7/6 day’s cost. = 
Bakelite type threaded, for in. 16. ; | It is 42in 8 
Bas Ts aa THE ELPREQ “SELECTIVE FEED-BACK” AMPLIFIER | pte orie 
5 AMP. p z Me, S 
SURFACE | : r : itn | is 12/- per = 
SWITCHES ceccandene’ bia dt ae aes & 
—HICRAFT control, both connected through | x 12in., 1/9 each. This is aig E 
OblongBrown different feed-back loops so that | yery suitable for covering plain = 
puc liy no “cut” at all in the ordinary | wooden cases, for portable radio ®@ 
1/3 each. sense is applied. The variation | amplifiers ar, = 
Lead which can be aches by fr AnD ame u 
a applying various degrees o CLE’ = 
1/3 each. — a | nepative feed back in the higher BATT ERY CHARGER i 
Oblong Brown 2-way.. I6each| | | and lower ranges of the sound (Su. gives 1J-amp. = 
Oblong White 2-way.. 1/6 ,, - ` strata will accommodate all S Mcharge—uses @ 
Round Brown l-way.. 1/3 ,, = A y individual tastes. ` f everlasting metal = 
Round White l-way .. 1/3 3, a - We strongly recommend a (QO rectifier and ro- M 
Round Brown 2-way.. 1/6 ,, . ‘ 12in. speaker in order to make fy. Suet d-olulbilic!) = 
Round White 2-way .. 1/6 ,, | the fullest use of the instrument’s potentialities. Booklet and set of peter whine 
‘nngdeenasecenonnscusssnenensen; | components available at once at £3/19/6, post, etc., 2/6. Booklet separate apaneformieweHin iE 
i 15 per cent. discount ifbought :| 1/6. 12in. speaker to suit £3, post free if bought with amplifier. > metal @nrying M 
pin dozens. ecnsennuaccans NOW,available, ready to work; 20/- extra. case with leads and croc. clips. = 
| Brice 6 volt 29/6. 6 and 12 volis, W 
ELECTRONIC PRECISION EQUIPMENT LTD. '5%6 posz. is 
249, Kilburn High Road; 42-46 Yindmill Hill, Ruislip 152-153 Fleet Street, E.C.4. 29, Stroud Grenn goaa, Finsbury A 
Kilburn: Phone: RUISLIP 5780 Po o ENTRATZ Phone: ARCHWAY 1049 g 
(Op2ni ng shortly.) Half-day Wednesday. Half-day Saturday. Half-day Thursday. £ 
Post orders should be marked “Dept. 2” and addressed to our Ruislip dept. E 
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Highest quality reproduction 
from STANDARD and MICRO- 
GROOVE records. 


Incorporates the No. 500 Cartridge, and 
has the following features :— 


Precision Cast Arm. 
Very low Vertical Inertia. 
Free-running lateral bearings. 


Single hole pedestal mounting adjustable 
to suit all turntables. 


Mounting Hole 7 in. from Turntable 
Centre. 


Price £4.12.10 inc. Tax 


ARIABLE 


y ~- 
PICKUP TYPE No. 50I EE 
— 


RELUCTANCE 


ma 


CARTRIDGE No. 500 


Very low dynamic 

mass and high com-« 
pliance. Easily re- 
placeable sapphire or 
diamond styli. Low 
playing weight—6 to 8 grams. Frequency 
response 15-20,000 cps. Suitability for use 
in all climates. Output 3mV per cm/sec. 


Price £3.6.4 inc. Tax 


(Sapphire Styli) 


THE GOLDRING MANUFACTURING CO. (GT. BRITAIN) LTD. 
49-51a DE BEAUVOIR ROAD, LONDON, N.I 


Telephone: CLissold 3434 


Still Available— 


R. C. A. TRANSMITTERS 
¥ 


fe Ro 


A ET. 4336 and ET. 4332. 


žl Complete with Speech Amplifiers 


He 


t MI 11220. Wilcox Gay V.F.O. 
| and Crystal Multiplifier and all 
tubes. 


ThE ii 


Normal frequency coverage of 
the ET.4336 is 2-20 Mc/s. A 
special modified version covering 
900 Kc/s—2,000 Ke/s is available. 


Hallicrafter BC.610 complete with Speech Amplifier, 
BC.614E, Aerial Tuning Unit BC.939A, all Tuning 
Units, Tubes and Coils. 

Large stocks of spares available for RCA, BC.610 
Transmitters. 


Receivers available. RCA AR88 LF and AR88 D, 
Hallicrafter $X.28, National H.R.O. 


McELROY-ADAMS MFG. GROUP LTD. 


Sole concessionaires U.K. 
for Hallicrafter Communication Equipment 


44, GREYHOUND ROAD, LONDON, W.6 
Cables : Hallicraft, London. Phone: Fulham 1138/9 


= RELAYS T: a 


PROMPT DELIVERY 


P.O. TYPES TO YOUR Shanes BON 


3,000 TYPES 
19 to 80,0002 COILS 1 Make to 8 c/o CONTACTS 
600 and HIGH-SPEED TYPES also ` Supplied 
LARGE STOCKS 
OF 
KEYSWITCHES 


THE 


KEYSWITCH CO. 


ALL POST OFFICE EQUIPMENT 
SEND ALL YOUR ENQUIRIES TO 


19t KENSAL ROAD, LONDON, wW.10 
LAD. 0666 
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Out of this world...... 


The “Hi-Fi” enthusiast wants reproduction that is a 
pure re-creation of the original performance. And that is what 
we at Classic always try to provide—a quality that one of our 
customers recently described as “ Out of this world.” 


A selection of typical “Hi-Fi” equipment Bass reflex cabinet 
in straight grained 
LOUDSPEAKER UNITS = fc" E HIRE PURCHASE TERMS or burr walnut 


Deposit & 2 18 veneer, or oak 
9P'mts.of Deposit  P'mts. P*mts. veneer. Dimensions 
W.B. H.F.1012 ....... 6 me — — — . ee . 

Y-B. Duo Concentric 9 saig 4 19 9 gas 24l- 20an. X 21th, X 
mans Axiom /9 > = 3 igh. 1 
Goodmans Axiom 150 Mk. TI 6 237 £2 5 6 168 11/1 e coemer 

Goodmans Audiom 60 ....... . £812 6 19/3 £112 8 13/7 94 only £20. 
Tannoy 12in. Dual Concentric .. £2710 0 6 £510 0 42/2 29/4 
Wharfedale Loudspeaker Super 5 £6 13 3 14/3 £113 3 10- 6/8 
Wharfedale Super SENOS s £613 3 14/3 £113 3 10- 6/8 
Wharfedale W.10C3B . .-.- £12 6 6 28/10 £2 6 20- 13/4 
Wharfedale W.15C8 .........-.. £17 10 0 |= £310 0 27/- 18/8 
Wharfedale Super 12 C8/AL...... £1710 0 l- £310 0 27l- 18) 
Lowther P.M.2 ..-...0--..5.4-5 £35 0 0 86/10 £7 0 O 53/8 37/4 
AMPLIFIERS AND PRE-AMPLIFIERS 
Deg MOG coc sins cans 3,-- £17 17 0 43/2 £311 6 27/5 19- 
Leak Point-One Pre-amplifier.... £1010 0 22/- £2 2 0 176 108 
Quad Mark II Amplifier ........ 0 53/9 fA 8 O 33/8 23/5 
Quad Mark IL Pre-amplifier .... O 48/1 £4 0 0 30/7 213 
Goodsell G.18 Williamson ...... 0 {5 £815 0 51/8 36- 
Goodsell G.W.12 Wiliamson .- O 67/68 £510 0 42/2 29/4 
Goodsell C.R.500 “ O” Core O 571 £4 8 O 36/5 25/4 
Goodsell F.U./P.C. Pre-amp. 0 34/9 £214 0 23- 16- 
Goodsell P./F.JA.Pre-amp . 0 48/7 £4 0 30/8 21/4 
Rogers Mark If Baby de Luxe £14 0 0 33/3 £216 0 21/5 14/10 
Rogers Mark LI Junior Pro-amp.. £9 0 O 20/5 £116 0 15/4 10/3 
Pye P. ae pe eee, 29 8 O 72/5 £518 0 35/4 24/7 
Pye P.F.9 £1212 © 29/5 £212 0 19/2 13/4 
5 0 it 9 0 46i 


HEST RERA Ultra lin .. 4 112/5 £9 0 69/- 11 
-E C. Details on application. Oomplete kits available 
from stock. 


‘Connoisseur 3-speed motor ...... £23 811 57/2 £4 811 36/5 25/4 
Connoisseur 3-speed motor with 


pick-up eorr ee £3214 5 80/10 £614 5 49/10 34/8 
Garrard Model B.C.80 | £19 6 7 469 £3 6 7 30/8 21/4 
Garrard B.C.90 ... ..... £22 O 0 54/8 £4 9 0 6 24- 
Garrard T/A a E aae oei £1016 O 25i- £2 2 8 16/2 11/3 
Collaro Tranacription Motor 2000.. £13 9 6 31/8 £2 9 O 21/1 14/8 
Collaro Transcription Motor 2010 
with studio pick-up .......... £18 5 3 e £315 3 27/9 19 
Monarch auto-changer .......... £16 10 0 395 £3 6 O 25/3 17/7 
Corner reflex 
cabinet to match 
TUNER AND F.M. UNITS Radiogram cabinet 
Seat plua i BS RE EA a Cabine. Dimensions 
i E i 
Chapman 84 £16 0 0 38/4 £3 0 0 2411 17/4 cabinet Dimensions 
aa RE, r RE sien oe 
Pee ee I £33 0 0 81/9 £612 0 506 35/1 36in. high. Cabinet 
Lowther D.T.5 .. so £45 0 0112/5 £9 0 0 69- 46/11 only £17/10}-. 
Lowther F.M. Unit . £27 18 6 68 £5 18 6 42/2 20/4 


Wherever you are, at home or overseas, we can ship your 
ordet or answer your queries. The quality is truly “out of 


this world” .. . 


but neve got it at Croydon 
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Radiogram 
cabinet to 
match. Dimen- 
sions zoin. X 
zim. X 36in. 
high. Cabinet 
only (inc. tax) 
£36. 


Equipment 
cabinet to match 
for Tape Re- 
corder or record 
storage. Dimen- 
sions zoin. X 
21in. X 36in. 
high. Cabinet 
only £27. 


CLASSIC ELECTRICAL GO LTD 


352-364 LOWER ADDISCOMBE ROAD - CROYDON - SURREY TEL- ADDISCOMBE 6061-2 


G 
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A Grand Combination 
INTERNAL QUALITY — EXTERNAL BEAUTY 


G.E.C. OCTAGONAL 
METAL CONE SPEAKER CABINET 


£12. 10.0 
SPEAKER Carriage 10/- 
£8. 15.0 MATCHING CABINET 
, FOR AMPLIFIER 
Carriage 2/6 
£12.10.0 Carrfa-e t0j- 


In Walnut Mahogany or Weathered Oak 


OSRAM 912 ——— ————EE 
“| have completed tests on the sample octagona! 
AMPLIFIER Cabinet which you brought over to us recently 
Kit Price £22.2.9 and find that it fully meets the G.E.C. specifica- 
Carriage 5 - tion. It is extremely satisfactory in all respects.” 


—f. H. BRITTAIN, RESEARCH LABORATORIES, 
G.E.C. LTD., WEMBLEY. 


TELE-RADIO (1943) LTD 


189 EDGWARE ROAD LONDON, W.2 


Phone : 


PAD 4455/6 


Shop hours: MONDAY—SATURDAY 9 a.m. to 6 p.m. THURSDAY 92 a.m. to | p.m. 


NEW! ANAZNG “SELF oUitD” 
sx ote FURNITURE 


NO SKILL NEEDED! 
NO SPECIAL TOOLS! 
Anyone can saty 
assemble one of 
these kits and 


SAVE POUNDS! 


PICANT dA 
fi ~ ond its in. 

| so easy a child 
could moke it! 


Think of it! Quality furniture—mainly in SOLID Oak. 
Walnnt or Mahogany—so cleverly designed that you can 
easily put it together yourself and save pounds. Positively 
no. skill needed. Everything tongued, grooved, dove- 
tailed” and satin-finished, ready for instant assembly. It’s 
easy, it’s fascinating, and you get 
superb quality furniture at really 
astonishing prices. 

THIS BOOK WILL TELL YOU 
Find out about this exciting new idea by 
sending for illustrated book, ' I Made It 
Myself{" = Full specifications of the 
Umber used and detatla of 30 Kita, in- 
cluding ideal gifts like Occasional Tables, 
Bookcases, Cots, Child's Desk and Chair, 
Tea Trolleys, Nest of Tables, Bathroom 
Furniture, Needlework Cabinets (every 
woman wants one }), kitchen cabinets, ete., 
rea] photos, dimensions, and 100 per cent, 
Satisfaction or No Charge Guarantee. 
Send for this intriguing book now— 
PREE and without obtigition, 


Quartz Crystals of any shape and size cut and 

ground precisely to specification and coated, if 

required, with Gold, Silver, Aluminium or 
Rhodium, etc. 


YE3 . aoe send me Free Book 
and details of Easy Payments, 


Write if you prefer not b> cul page, 
Y NAME... 
ADDRESS 


Brookes Crystats Ltp 


Suppliers to Ministry of Supply, Home Office, B.B.C., eta 
| EARLSW OOD STREET, GREENWICH, LONDON, S.E.10 


| FURNI-KIT (Dept. W.S.4) 


29/31, Mad TSO = LANE, ONDON, w.8 


Phone: Greenwich 1828 
Grams; Xtals Green, London. Cables: Xtals, Londan 
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product desidn 


Flexible Remote Control Shafts 
meet a definite need in product 
design which no other mechan- 
ical elements or combination 
of elements can meet as simply 
and economically. 


They offer such notable advan- 
tages for remote control and 
coupling that it will pay to con- 
sider them whenever one of 
these problems arises. 


TECHNICIANS AND 

DESIGNERS 

The S. S. White Flexible Shaft Handbook 
which gives full information on the various 
aspects of Flexible Remote and Power 
Controls is obtainable upon request. 


Specialist 
Manufacturers of 
Flexible Remote Control 
and Power 
SHAFTING... 


— ZO 
i oe 


INDUSTRIAL DIVISION 


BRITANNIA WORKS, ST. PANCRAS WAY, LONDON, N.W.1 
Telephone: EUSton 5393 
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Estd. 


LEAK sieninr § 


for the Connoisseur 


The amazing New 


“TLIO” AMPLIFIER and 
“POINT ONE” 


PRE-AMPLIFIER 


SENT FOR 


7 


This l0-watt amplifier maintains, in 
every respect, the world-renowned 
LEAK reputation for precision engin- 
eering, fine appearance, and fastidious 
wiring. The Pre-amplifier will operate 
from any well-known pick-up, whether 
crystal, moving iron or moving coil. 
Provision is made for Tape Recorder 
and Play back and, as an exclusive feature, readily accessible 
jacks are provided on the front panel for instantaneous use. 


See maker’s adyt. p. 95 for full technical specification. 
The total Cash Price for these Two Units is £28.7.0. Our 
NEW EASY TERMS are £3 Deposit with order and 14 monthly 


DEPOSIT 


instalments of 40/- (carriage and crate free). 


Hf you require FINEST QUALITY REPRODUCTION together 
with WORKMANSHIP of the HIGHEST ORDER your choice 


* IILIEAIK)] * 


FEB B EPS eF POS S 
The very latest 
LEAK DYNAMIC PICK-UP 
with detachable heads is now available from stock. 
LP Oana aD 


y 
7 


rad 


POP LOS, 


foronw oor. 


The L.R. SUPPLY COMPANY LTD. 
BALCOMBE skoka SUSSEX 


Balcombe 254 


Poe iy 
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Z & I AERO SERVICES LTD 


ee ae Ps 


i 


TF-390G 16-150 Mc/s .................. 
TF-390G/7 4-100 Mc/s ...............4-. 
TF-517F/1 150-300 Mc/s and 18-58 Mc/s 
TF-517F/1 130-260 Mc/s and 18-58 Mc/s 


~ UNIQUE Gu 
OFFER OF 


SIGNAL 
GENERATORS 


NOVEMBER, 1954 


£45.0.0 Delivered free in U.K 
ee for orders of two or 
£25.0.0 wir 


Also, FM-AM, 0.4-60 Mc/s, TF-144F and G, 85 Kc/s-25 Mc/s and many other 


types of Laboratory and Test Equipment. 


All this equipment is guaranteed to be in perfect operating condition. with correct 


calibration charts. 


This exceptional offer enables Laboratories, Radio Service Engineers and Amateurs to 
acquire high class test equipment at a fraction of its original price. 


Should you wish to view the above signal generators, please write or phone to :— 


Z & I 


19, BUCKINGHAM STREET, 


AERO SERVICES LIMITED 


LONDON, W.C.2 


Telephone : TRAfalgar 2371/2 


PLEASE WRITE FOR FULL CATALOGUE OF TEST, RADIO AND AIRCRAFT EQUIPMENT. 


-SOLDERING 


SAFE—SIMPLE—SPEEDY 
with the sensationa’ 70/- 


Post free 


% BALANCED GRIP SOLDERING GUN P 
Specially designed for easy soldering on hard-to-reach job: 
TRIGGER CONTROL. Now in an unbreakable case. 


* EXCLUSIVE ALLOY TiP—never needs re-tinning, lasts in- 
definitely under normal use. 


* INSTANT HEATING—Ready for soldering in 6 seconds, 


COMPACT LIGHTWEIGHT—slips into your pocket or tool- 
kit, weighs only 24 ounces. 


The PRIMAX-SOLDERER is the ideal tool for any RADIO- 
TV-TELEPHONE mechanic or amateur. Just the tool for 
service calls and small jobs on the bench. The Primax- 
Solderer works on a different principle from that of commonly 
known soldering irons. A current of high amperage produced 
in the transformer will heat the soldering tip within 6 seconds. 
Available 110, 200/220, 220/250v. 50 cycles, 60w. 


ONE YEAR’S GUARANTEE 
Sole Distributors :— 
S. KEMPNER, 19 Ebury Street, London, S.W.1 
Tel.: SLOANE 2447 & 3586 + Through wholesalers & retailers 


GIVE YOUR WINDINGS 
A GOOD LIFE 


IMPREGNATE WITH A BLICKVAC 
= HIGH VACUUM IMPREGNATOR 


Full range of models available to meet the 
needs of 


á p 


X The large-scale Producer. 
te The Research Laboratory. 
%& The small Rewind Shop. 


BLICKVAC UNITS MEET THE 
MOST STRINGENT SPECIFI- 
CATIONS. 


Outstanding features: 


te Ease in Control, œ Simpie attachment of auxiliary 
autoclaves. ye Best quality fittings. ye Fully demountable 
to facilitate cleaning. 

UNEQUALLED FLEXIBILITY AND PERFORMANCE, 


Units available for: 
VARNISH BITUMEN 
WAX POTTING RESINS 


If your problem is Coil Impregnation 


CONSULT BLICKVAC 


Write today to 


HAMILTON ROAD WORKS, HAMILTON ROAD, S.E.27 


Associated with Blick T.me Recorders Ltd., Blick Engineer'ng Ltd. 
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SELENIUM 
RECTIFIERS 


consult 


HETHER the need is for a single 

unit or a supply running into 
thousands .. . if it’s a Selenium Rectifier 
that must fulfil critical requirements and 
maintain its characteristics over long 
periods ... the answer is to be found 
with Electrix. 

@ Electrix Rectifiers are characterized 


by their cool running and consistent long- 
life conformity to stated specification. 


@ Manufacturers, Traders and Elec- 
tronic Engineers, send us your specific 
requirements. 


@ Your needs may possibly be met from 
“ standard ” types, or 


@ “To specification” models can be 
quickly prepared. 


@ Quotations by return... and deliveries 
a matter of days only. 


@ We welcome export enquiries. 


Here are some typical ‘standard ”’ full-wave types 


each 
Output 12/15 Volts D.C. | Ampere. List Price 9/- 
Output 12/15 Volts D.C. 2.5 Ampere. a 13/6 
Output 12/15 Volts D.C. 4 Ampere. i 22/6 
Output 12/15 Volts D.C. 6 Ampere. i 35/- 


Trade Supplied 
@ Heavy duty. rectifiers with say 
230/250 volts A.C. input and 220 
volts D.C. output-a speciality. 
@ We use only freshly manufactured 
selenium plates and components, 
no ex-W.D. materials whatsoever 


HOUSEHOLD ELECTRIX LTD 


47-49 HIGH ST., KINGSTON-ON-THAMES 
Telephone : KiNgston 4585 
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TRUVOX 


N 
TAPE RECORDING A 


Expressly designed to correctly operate 
the TRUVOX Tape Deck Mk. Ili—for 
Recording and: Playback through a 3 ohm 
speaker, also supplying power for erasure 
and biassing. Additional facilities are as (a) a pre-amplifier 
to feed a power amplifier for the playing of recordings at 
greater than normal volume (for auditorium purposes, etc.); 
(b) a pick-up amplifier to operate a loudspeaker direct from 
a gramophone pick-up; (c) a two-station radio receiver for 
direct listening or recording with a TRUVOX Radio Jack. 
Three Input Jacks. Output: 4 watts output at 3 ohms. 
Oscillator: Fixed frequency at approximately 45 kejs. at 
high impedance. Erase voltage at least 150 v. Bias 80 v. 
approx. Level indication by Magic Eye. Hum level: 
50 db down at 4 watts. Frequency Response: Fixed 
recording characteristic. Variable replay characteristics. 
Fixed level response as pre-amplifier. With TRUVOX 
heads and modern tapes, gives a substantially level response 
from 70-10,000 cps. A.C. supply mains 110-250 v. 


Va TAPE DECK 
| Wat) taS) MARK III U 


Now available with BSS sense of tracking. Suitable 
for playback of new pre-recorded tapes. Three-motor 
drive. ‘Drop-in’? Tape loading. | Push-button control, 
electrically and mechanically interlocked. Separate push- 
button brake. ‘‘ Fast-forward ” and “‘ fast rewind ” without 
tape wear. Silent drive eliminating ‘‘ wow "’ and “* flutter. 
Half-track working, and two tape speeds of 7} inches per 
second, or 33 inches per second. Visual À 
playing-time indicator. With a suitable 
amplifier, the equipment covers a frequency 
range from 50-10,000 c.p.s. at 74 inches per 
second. 


TRUVOX LIMITED 


HARROW MIDDLESEX 


Sales Office: I5 Lyon Road, Harrow, Middlesex. Telephone: Harrow 9282 
Technical & Service Depts. : 328 The Broadway, Station Road, Harrow, 
Middlesex. Telephone: Harrow 4455 
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185 16/5 | 12AU7 22/1 
IT4 14/6 | 12AX7 22/1 | DLA 2- | 6F32 
384 14/6 | 123AGT 20/2 | 1B4 3/- | 4TSP 5/- 


3V4 14/6 | 128K7GT 1H6 3/- | 138PA 5/- 

O1A 7/4 16/5 | 1LN5 7l- | 4AMTL 3- BRITISH, 
1A4 13/3 Tagot i a z 2A a a AMERICANS 
1B4 Ì1 | 247 J- | 2028 j 

IF4 a4 25L6GT 16/5 | op7 2i- | 20PT 4j- BATTERY, 
1E5@ 12- | 35Z50T 13/3 | 6F7 6/- ACHLDDD6/- A.C. 
Isa 11/4 | SOL8GT 16/5 | 637 5/-| EF6 17/6 and 
sa  1%-|2° 12/- | 9D2 7/-| KTZ63  5/- \ UNIVERSAL 
5Y3GT 13/3 | 22 18/3 | 124 Q/- | MBP4 5- 

6A4 15/1 | 8° 13/3 | 128F5 6/- | MSPen hs 

6AL5 = 1/4 | 81 18/11 | 21 Qi- | MSPenB  5/- 

ŝaQò 11/5 |714 8/10 | 34 3i- | P2 3- 

6AT6 15/1 | 112A 12/- | 35L6 8j- | P215 gi- 

6AU6s 221 | LA7GT 18/11 | 48 4j- | PM12M 3- 

6Ba6 16/5 IŒ©GT 14/6 | sove :8/- | PM24A 7/8 

6X4 13/3 | THSGT 14/6 | 954 Qi. | SP13 4j- 

636 31/6 | INOT 14/6 | 11726 7i- VP13C l- 

asa7oT gore | SA4 18/11] 478A Gis | EAN TAYLOR 


| 345 6 ————————_——— 
esqrat isn 6X50 13/3] RADIO STETHOSCOPE METERS 


Tg, 

16/5 | ar 3 A novel device aptly 
727-148 | exse 22/3 called a Radio Steth-| EASY 
Azi 13/3 | ELsN) 20/2 oscope is described] TERMS 
AZ3l 13/3 EL33 16/5 in a recent edition of} ask for 
AZOXPW 1g | ELS? 22/1 the “ Radio | Con- j Satalogue 
CBLI EL38 25/2 structor.”* With it 
CL4 in most districts a | Deposit 


EB41 


ERSKEU yy grid of the first valve | PAINT 


11/4 : h a, i : 
EBC33 right through to the | Just plug in and sprav. LD =@ “ ” | free Bit. Specially designed for 
EBLI Beit BY51 output. It isacom-| Easier than a ray i h AUTOMATIC | tine work. Limited quantity. 
EBF80 18/11 | EZ40 plete fault-finder. brush and twice 75/- At s BLOWLAMP 
ECC40 22/1 | EZ41 The only parts! as fast. Post £ 

22/8 | PY80 needed to make the 2/-. Ceiling Adaptor Free. Burns methylated 


20/2 | PY81 
20/2 | PYs2 
23/4 | PL81 
19/6 | PL82 
22/1 | UBC41 


simple circuit tracer 
are a pair of crocodile clips, a 
germanium crystal, and a paper 
tubular condenser, and we will! 


16/5 | UBL21 supply whole outfit for 6/6, post 
RER | UCH21 free and with each outfit we will j 
29/1 UE give reprint of the article as it | 
22/1 | vY41 appeared in the “ Radio Con- | 


structor,”” 


= ze 
3 £ & 
3 
; 3 Sa 
a 


22/1 | Post 9d. i 


Great Britains Valve Mail-Order House 


r tee | 2,000 DEMOBBED 
mer aes aug ae SALE Git) VALVES 57"[ dare 2/3, 
6- 


receiver can be) andMonthly 1O/- as 
checked from the | AC ELECTRIC a 


Ts PAINT STRIPPER 


Giving equivalents of 
British and American Ser- | TUBES 
vice and Cross Reference of 20 
Commercial Types with an G 


Appendix of B.V.A. Equiv- 
alents and Comprehensive VCR 97 NEW 


Price List. We have still "ADE | 
some Valves left at very old | EMISCOPE i 
Budget Rates (33}%) which| Type 4/1 Meen r E, 


are actually sold at the old | 4,, i 
price. (1951 rate). 13” Electrostatic | of cutting holes In sheet, metal 
PIFCO 


| 20 | parts: A die, a punch and an 

i E if tion i 

All-in-one E Allen screw. The operation is 
Radio-meter 


ee a Uii Roa: fin. 124; Ha 13/4. 

n. z . ; hin ; 

A.C [D.C 112” Type 511 in i and Abi 161- each: 

ests every- . - ab in., = each; 

R A | Electrostatic | ijm, 19/9; 2&in, 31/9: 
Radio. Com- 
plete with 


same base | afin. 36/9; lin, aquare 24/3. 
‘08 ™ 
as VCR 97 | 
Test prods. j 
29/6. 


Post 1/6 
TYANA TRIPLE THREE 
Small Soldering Iron Latest 
development. Complete 
with detachable bench 
stand, ł9/6. Post 1/-. 


== 
guy 
Goes 
@e® 


RO Antennas. ltt. sections 
interlocking and ex- 
| tending, copper plated steel. 
BARGAIN. 2/6 dozen. 


B.T.H. GERMANIUM CRYSTAL 
DIODE. Complete with Blueprint 
and operating instructions. 2/— 


REDUCED 
7/6 REDU nH. 7/6 
Pre-heated Electric Soldering 
Irons. 24 v. 36 Watts. Press 
button switch fitted. Corrosion- 


SPRAYER 2> 


spirit. Completely 

Automatic. Ab- 

It’s a unique foolprooi solutely safe. Suit- 

electric tool. Enies aril able for all kinds of} 

Waster, Olean and safe. ieee and silver} 

Old paint goes like (soldering, glass! 

magic, Cost 4d. i i SERVICE SHEETS 

Foni Agia P lag bending ete. 2,000 The one you require enclosed 

plete. Guaranteed. deg. Fahrenheit] if available in a dozen araurted 
flame. Post 9d. of our best choice. 10/6. 


Outdates blow lamp. 


Yours for only 
> / 


deposit 
and 6 
monthly 4 
payments 
of 12/- 


Postage, 
packing & 
insurance 
1/6d 


VOLTAGE 


QUICK, SURE 
SOLDERING 


LOW CONSUMPTION 


NOW ! The Primax Instant 
heating solder gun with exclusive alloy tip. 
Never needs re-tinning. Beautifully bal- 
anced, with auto trigger control, it heats 
instantly—uses current only while actually 
soldering. 

A ROBUST ENGINEERING JOB for 
PROFESSIONAL and AMATEUR 


l The PRIMAX Balanced Grip 
a Solder Gun 


Obtainable on the above terms ONLY FROM 


- “AUSTIN, KAYE +x 


408 STRAND, LONDON, W.C.2 


{raeo} 


Heat, shock and moisture proof. 
Diameters from 0.5 mm. to 30 mm. 
in 36” lengths. Itis manufactured 
in all colours and bi-colours. 


SPICERS LIMITED 


| 19 New Bridge St., London, E.C.4. Tel.: CENeral 421} 
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The superlative perform- 
ance of the ‘‘CONCER- 
TONE” recorder is a 
reflection of the high 
standard of workmanship 
in the instrument. Of 


British manufacture, em- | 
ploying a tape mechanism | 


made by the company in 
its own precision machine 


shop, the “ CONCER- | 


TONE ” embodies all fea- 
tures essential to a first- 
class instrument. 


If you would like further 
details of this really high 
fidelity recorder see your 
dealer to-day. In the 
event of difficulty, write 
enclosing a S.A.E. Due to 
to the large volume of 
orders taken during the 
Radio Show, there is 2l 
days delay in despatch. 
The ‘‘CONCERTONE ” 
is worthy of the title 
British Manufacture, and 
well worth waiting for. 


pe 
re 


MAGNETIC RECORDER 


48 GNS COMPLETE @ 12 MONTH WARRANTY 
H.P. 130/- Deposit © 24 payments of 50/- © 2 year warranty 


| Abridged Specification 
Tape speeds, 74in. and 32in./ 
sec. Fast Forward and Rewind. 
Self-compensating Servomatic 
brakes. Single slot loading. 
Position scales. Inputs Mic., 
Rad. and Gram. Frequency 
response 7+4in./sec, 50-10,000 
cps. within 3db. 33in./sec. 50- 
6,000 cps. within Sdb. Bias 
freq., 51 kc/s. Half track 
recording. Interlocked controls 
Wow and Flutter not more 
than 0.2%. max (completely 
inaudible). Recording to Inter- 
national Standard. Cabinet 


er TTE X is 


| Blue ‘and Grey rexine. Storage 
| for Mic. and Mains lead. 
| Detachable lid. Gross weight, 
| 26 Ibs. For 200/250 v. A.C. 
| ONLY. 


rete FISHER ELECTRONICS COMPANY LTD. pa 
| 70, BREWER ST., LONDON, W.1. 
TRADE & EXPORT ENQUIRIES WELCOMED. 


| 
Phone: GER 3376 | FE | 
| Ak 


Open on Saturdays 10—5, Weekdays 9—6 p.m. 


° 


) 


Facsimile in Sound 


l onnoissen 


OVERSEAS AGENTS: S. Africa: 


Lonsdale Street, Melbourne. Cama 


with DIAMOND STYLUS! 
The SUPER LIGHTWEIGHT PICK-UP 


can now be supplied to order— 


with an armature system fitted with diamond stylus. 
Price complete with one head (either Standard 78 r.p.m., 
or Microgroove, 334 and 45 r.p.m.) fitted with diamond 
stylus £7.12.9d. plus Purchase Tax £2.9.0d. Each 
additional head £5.12.9d. plus Purchas Tax £1.16.2d. 
Replacement armature system fitted with diamond 
stylus £3.13.0d. plus Purchase Tax £1.3.5d. 


ee 
Las 


3 HEAD PICK-UP 


Existing model with sapphire 
system still available. 


3 SPEED MOTOR 


New Price: 
Retail Price.. £17 15 0 
Purchase tax. . E- 13 11 
Total Price .. £23 8 1! 


3 SPEED MOTOR 


A. R. SUGDEN & CO. (ENGINEERS) LTD. 


WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Tel.: HALIFAX 69169 
Telegrams: ‘‘ Connoisseur, Brighouse '' 


. L. Procter (Pty). Ltd., 63 Strand Street, Cape Town. Australias J.H. Magrath & Co. Pty. Ltd., 208 Little 
hea Leet Etre Co. Lrd., 44 Danforth Road, Torento 13, Ontario. New Zealand: Turnbull & Jones 


s Place, Wellington. Hong Kong: The Radio People Ltd., 31, Nathan Road, Hong Kong. Malaya: (Main Dis- 
aan Eend SENN i Prince Street: Singapore. U.S.A. (Main Distributors): Danby Radio Corporation, 2042 Chestnut Street, 
Philadelphia, 3, Pa. Audio Supply Laboratories, Nickels Arcade Buildings, Ann Arbor., Michigan. 
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Opportunities for Engineers 
with the Guided Missiles Division of 
‘ENGLISH ELECTRIC’ 


The Guided Missiles Division of The ENGLISH ELECTRIC 
Company Limited, Luton, now wishes to fill a wide 
variety of vacancies. In particular, the following are 
required: 


e@ Radio and Radar systems Engineers 


@ Circuit Development Engineers (including work on 
transistors) 


@ Engineers to design & engineer micro-wave equipment 


@ Instrumentation Engineers with transducer design 
experience 


@ Engineers for Field Trials Radar and Communications 
equipment (including some vacancies for Australia) 


Now Open 


The Walk-atound Shop 
52. TOTTENHAM COURT ROAD, W1. 


(A few minutes from Lyons Corner House) 


Here’s a new idea in buying your equipment. 
Just walk around and take your choice—in 
your own good time—of a wide selection of 
surplus items. Come and pick your bargains. 
Note the price tickets. 


| 
COSSOR GANGING OSCILLATORS MODEL 343 | 
BEAT FREQUENCY OSCILLATORS 
MULTI-RANGE TEST METERS | 
and numerous other items. 


A large and varied stock of | 


RADIO VALVES, COMPONENTS, RECEIVERS, | 
TRANSMITTERS, ETC. 
AIRCRAFT GENERATORS, MOTORS, CUT-OUTS, 


SOLENOIDS, DIMMER SWITCHES, 
TERMINAL BLOCKS, PUMPS, ETC. 


PROOPS BROS. LTD. 9 
Open all day Saturday. LANgham 0l4I. 
We also have a Walk-around shop at;— 


39, CAMBRIDGE ROAD, KINGSTON-ON-THAMES. 
KINgston 4614. | 


Houses are available for some of the Senior Engineers. 


There are also vacancies for Intermediate and Junior 
Engineers and Laboratory Assistants. 


All these offer splendid opportunities for promotion in 


| this new Industry. 


| Engineers should be Honours Graduates or have tech- 
| nical qualifications to H.N.C. or equivalent standard 


together with relevant experience. 


| Applications, quoting SA54, should be sent to Dept. 


CPS, 336/7 Strand, WC2. 


ENGLISH ELECTRIC 


“ENGLISH ELECTRIC’ MARCONI NAPIER 


TWO SPEED—SIMPLE PUSH BUTTON 
CONTROL 


THE NEW K6 UNIT 
List Price 19 Gns. 


SEE AND HEAR IT AT 
YOUR LOCAL DEALER 


MODERN TECHNIQUES 
138-144 Petherton Road, London, N.5 
Tel. : Canonbury 5896 
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FERGUSON | we pay TOP PRICES 


RADIO CORPORATION LTD 


AeATLN MLV MUS 


require 


JUNIOR 


SENIOR 
- DEVELOPMENT 
ENGINEERS 


for their well equipped 
and conditioned Laboratories 
at 


SPENNYMOOR 


d INULIN IANA UUNIT AAU 


yun 


NTE 


= nut 


yi 


The qualifications are 
initiative, sound technical 
experience in the field of 
electronics, including 
television, radio and test 
equipment. Permanent 
progressive posts offering 
exceptional promotion and 
prospects. Entrance to 
Pension and Life Assurance 


Fund. 


Write stating age, experience etc., to : 
PERSONNEL MANAGER, 

FERGUSON RADIO CORPORATION LTD 
GT. CAMBRIDGE ROAD, ENFIELD, MIDDX 
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r a. M 
ELECTRONIC EQUIPMENT 


LOOK AT THESE EXAMPLES 


For equipment in good condition 


Receiver, R54/APR4, complete 
Transmitter, ET4336................0..005 
Test Set, TSI.. aasia 
Frequency Meter PAIZS/U sosoo sseasstsersoers 
Frequency Meter, BC221 ..............cccecceeceees 
Receiver, BCIABR MIn a osoare aasre n Mue 
Receiver, R89/ARN5 


We pay similar remarkable prices for— 

RECEIVERS. RIII/APR5, R5/ARN7, 
BC348, CR9I. 

TRANSCEIVERS. ARCI, TCS, BC800, RTI/APN2. 

TRANSMITTERS. TII/APN3, ARTI3. 

INDICATORS. IDI7/APN3, BCIISI, BC1152. 

TEST SETS. Any unit with prefix ‘TS ’’ also 
IE19, 1-208, BC713A/BC714A. 

MODULATORS. BCI091, BCI142. 

SYNCHRONISER. BCI/48. 

POWER UNITS. RA34, RA42, RA62, RA88, 
RA90, MG149, PEIS8, DM28. 

TUNING UNITS. TNI7, TNI8, TNI9, TN54, 
TUS7, TUS8, TUS9. 

CONTROL GEAR. BCI150, BCI145, JB91, JB95, 

JB98, JB102, C45-ARCI. 


AR88D, 


And almost every American made unit even if not 
mentioned above. 


Phone us immediately, transfer charge. 


TO HAMS WHO PURCHASED BC348, : 
BC342, BC3I2, etc. Post to us all the bits ; 
and pleces which you removed, i.e., plugs, 3 
sockets, dynamotors, etc. We will pay you : 
several pounds for this junk. You need not : 
write; just send it. : 


coer esesaesssesscabe 


TO OVERSEAS BUYERS 


We have the largest stock in Europe of American 
Government surplus electronic equipment and we 
would be pleased to quote by return of post against 
your enquiries. The following are a few examples 
only of the equipment which we can supply from 
stock. 


ET4336 Transmitter 
SCR720C Search Radar, complete 
BC348 Receiver 


ARTI3 Transmitter 


Deal with the firm that has been established for 
twenty-five years. 


ALTHAM RADIO CO. 


JERSEY HOUSE, JERSEY STREET 
MANCHESTER 4 


Telephone: Central 7834/5/6 


Suitable for Single or Double Track Recording. 
on 7in. Diameter Spool—Frequency response 50 C,P.S. to 10 
ke/s. at 7.5in. per sec. Breaking strain exceeds 4lb. 


* l 


puea | 
Does not curl—lies flat on the transducer 
head, giving better frequency response; 
and smooth tracking. 


Has the fowest possible surface friction— 
reducing wear on transducer heads, and 
guide pillars. 

Has the best possible dispersion of oxide 
particles, free from coagulation, and 
flocculation ensuring low noise level. 


Is correctly heat-dried to preclude 
“ blocking ** and sticking, layer-to-layer, 
under storage conditions. 


The Lacquer is formulated to attain the 
maximum adhesion to the base material, 


Length 1|,200ft. 
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reasons why those concerned 


with recorded sound choose 


 FERROYOICE 


MAGNETIC 


Gives the highest possible signal-to- 
noise ratio—excelting in high-frequency 
response. 


Has a superlative dimensional stability— 
negligible stretch, and the highest 
possible tensile strength. 


Discourages static collection during fast 
forward, and fast re-wlnd operations. 


The Kraft Paper base has been selected 
after careful development with the paper 
manufacturers—flexibility, and super- 
calendering being prime considerations, 
The Lacquers are pigmented with the 
highest grade powder, The individual 
particle size is less than one micron 
{0,000039 inch). 


22/6 


RETAIL 
PRICE 


MAGNETIC COATINGS LIMITED 


38 GROSVENOR GARDENS LONDON SWI Telephone: SLOANE 9129 


LABORATORY: 
ROAD - LONDON 


WORKS & 
LARCH 


— WEYRAD 


STANDARD 1.F. TRANSFORMERS 


Y 


V) 


TYPE P.5. 


A HIGH-PERFORMANCE TRANSFORMER “UITABLE FOR USE 
WITH A WIDE RANGE OF VALVES. AND AVAILABLE FOR 
DELIVERY FROM STOCK IN LARGE QUANTITIES. ROBUST 
CONSTRUCTION AND EASE OF INSTALLATION RENDER 
INTEREST TO MANUFACTURERS. 


SIZE 12” SQUARE x 34” HIGH. 
OPERATING FREQUENCY = 460 Ke/s. 
BANDWIDTH = 8 Kc/s. AT—6 db. 
130 (NOMINAL). 


CAN BE SUPPLIED TO MEET MANU- 


IT OF PARTICULAR 


“Q AT 460 Keis. 


SPECIAL VERSIONS 
FACTURERS’® REQUIREMENTS. 


WEYMOUTH RADIO MFG. CO., LTD., 


CRESCENT STREET, WEYMOUTH, 


25 DASHWOOD TRADING ESTATE 
Swn 


BALHAM 5579 


z 


DORSET. 


| RADLETT, HERTS. 
| 


xr 
24 
1K 
xt 


RECORDING TAPE 


The pigment is dispersed and milled, with 
the highest degree of control, thus 
ensuring a uniform dispersion of the 
oxide particles within the binder. 

The spools were designed to incorporate 
the ‘“‘universal'’ hub, perfect balance, 
and negligible rotation noise. 

“ FERROVOICE '' products are subject 
to continuous development by our 
technical staff. 

‘*FERROVOICE"’ has a Coercivity of 
270 oersteds (BHC) remanence 
730 gauss, when subjected initially to a 
magnetising force of H = 2,000 oersteds. 


High Sensitivity 
DOUBLE PURPOSE 


METER 


x 


PANEL 
MOUNTING 


Moving Coil Ranges 
from 154A 


Moving Iron Ranges 
from 5 Milliamps 


Movements are independent of each other and any two 
ranges may be incorporated. Panel space is saved and 
it enables more convenient observation of inter- 
dependent electrical quantities. 


Send for prices and 


full specification. 


BRITISH PHYSIC. 4 


" ORATORIES 


Tel.: Radlett 5674/5/6 


London Stockist : 


M. R. Supplies Ltd., 68 New Oxford Street, W.C.1 


A e 


cm 8P.20 
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GOODSELL 


. . . . e . . . 


WILLIAMSON Amplifiers (below) 
= Type illustrated is the GW12 fitted with 
large ‘C?’ core output transformer. 
Price @W18 £33 :15:0 
with ‘C’ core £38: 5:0. 


GWwi2 £27:10:0 
$ with ‘C’ core £32 : 0 : 0. TYPE PFA Pre-amplifiers (obove) ° 
The latest PFA unit is built especially for 
use with our range of Williamson Ampli- 
fiers. Separate bass and treble control in . 
equaliser section. Low noise—high gain. 
5 mv input. 6 valves. Price £20. 


Demonstrations of all these units ot B. K. 
Partners Ltd., 229 Regent St., Landon, W.I. 
and Classic Electric Co. Ltd., Croydon. 


GOODSELL LTD. 


40 Gardner Street - Brighton | + Sussex, 
Tel. : Brighton 26735 


SPECIALISED LOUDSPEAKER ENCLOSURES 
Some of the fine loudspeaker systems demonstrated daily on audio, 
amplifiers by LEAK — ACOUSTICAL — GOODSELL — 

ROGERS — ARMSTRONG 


vary 


ett 


LE. Wi eee 


se H.P. TERMS ` AVAILABLE 


These and other high fidelity equip- 
ments are demonstrated at our s 
rooms: Daily 10.30 a.m. - 5.30 p 
Saturday 10.30 a.m. - 12.30 ae m, 


B. K. PARTNERS LTD. 


229, Regent Street, London, W.I. (Entrance Hanover Street) Phone : REG 7363 


CLR 8 
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New ARCOLECTRIC SIGNAL LAMPS 


For Low Voltage or Mains 


Illustrated are a few signal lamps taken 
from our wide range. The insulation of 
every Arcolectric signal lamp will resist 
a flash test of 1,500 volts A.C. 

The S.1.90 illustrated here is a typical 
Arcolectric low voltage signal 
lampholder. it is designed to accept 
popular M.E.S. bulbs. The bulb is 
accessible from front or rear of panel. 
The domed plastic lens surrounded by a 
polished chrome bezel gives a most 
attractive panel appearance. This holder 
can be fixed in a single 3" hole. 

The mains voltage signal lamp S.L.88/N 
is supplied complete with an M.E.S. neon 
tube and a suitable series resistance, 


Write for Catalogue No. 128 


ARCOLECTRIC 


SwiTctCHeEesS: LTD 


S.L.86 


$.L.82 S92 


CENTRAL AVENUE, WEST MOLESEY, SURREY . TELEPHONE: MOLESEY 4336 (3 LINES) 
| JUST PUBLISHED 
TRANSISTORS 


F.M. FEEDER UNIT | s 


£19.19.0 wcuswe | CRYSTAL DIODES 
FOR USE NOW ON | What i ~ m Ti them 


TRANSMISSIONS ` FROM WROTHAM (Osram Valve and Electronics Dept. of the 


General Electric Co., Ltd.) 
72 pages 53 diagram; and half-tones 5/- 


Chapter Headings— 
SEMI-CONDUCTORS 
CRYSTAL DIODES AND HOW THEY WORK 
TRANSISTORS AND HOW THEY WOR 
GERMANIUM DIODES IN TV CIRCUIT. TS. 
MSC ee CIRCUITS FOR GERMANIUM 


DIOD 
TRANSISTOR CIRCUITRY 
PRACTICAL RADIO TOIRCUITS FOR POINT- 
CONTACT TRANSIST 


RS 
MISCRUT TANEOUS POINT. CONTACT TRANSISTOR 
JUNCTION TRANSISTOR ees 
| JUNCTION “TRANSISTOR CIRCU 
TESTING OF DIODES AND TRANSISTORS 
MWORR STOR AND ITS EQUIVALENT NET- 
| 


6 Stage high sensitivity F.M. feeder unit with built-in 
A.C, power supply. Complete band II coverage. 
Grounded grid triode low noise R.F. stage. High 
stability frequency changer. 2 stages of high gain I.F. 
amplification. Latest type ratio discriminator using 
balanced diodes. Pre-set control for minimum A.M. 
noise. Special de-emphasis circuit. One stage of high 
fidelity L.F. amplification. Specially designed for 
F.M. reception and ease of operation. 


Place your orders NOW for early delivery. 


CONCERTO RECORDERS 


54 Lansdowne Place, Hove, Sussex. Hove 70776 


— 


UNIT CONSTRUCTED TV RECEIVERS 
E. N. BRADLEY 
| 92 pages 50 diagrams and half-tones 6/- 


Full’ details for building units which make up into compé@te 
local or long-range receivers to suit all areas, using any tube 
a iram 3in. to 15in. Operating and fault-finding data are 
include 


NORMAN PRICE (PUBLISHERS) LTD. 


| 283, CITY ROAD, LONDON, E.C.I 
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MAY WE SEND 
Type O-120 YOU PARTICULARS? Type O-100 


Portable, High-Sensitivity Audio "Scope. 4mV/cm. Sensitive General Purpose "Scope. Direct-coupled ‘X 
r.m.s.;—3 c/s to 25 Ke/s. and ‘Y’ Amplifiers Triggered Time-Base, Time and 
Voltage Calibration ;—Zero to 4 Mc/s. 


BOREHAM WOOD HERTS. Cables : FURZLAB, LONDON. Tel.: ElStree 3940 


SHENLEY ROAD 


High quality material and 
dimensional precision are 
attributes of Bullers die- 
pressed products. Prompt 
delivery at competitive 
prices. 


We specialise in the manufacture of 


PORCELAIN FREQUELEX i 
for general insulation for high-frequency insulation 
REFRACTORIES PERMALEX & TEMPLEX 
for high temperature insulation for capacitors 


BULLERS LIMITED 


MILTON - STOKE-ON-TRENT - STAFFS 
Phone: Stoke-on-Trent 22341 (5 lines) * Telegrams & Cables: Bullers, Stoke-on-Trent 
tron Works : TIPTON, STAFFS. London Office: 6, LAURENCE POUNTNEY HILL, E.C4, 
Phone: Tipton 1691 Phone : MANsion House 9971 


ellos 
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series 


0-88 


« Ronetle 


Our O-88 series:has been especially developed 
for use with magnetic recording equipment. 


These microphones are equally sensitive to 
sound reaching it from all directions. 
They are obtainable with different voltage/fre- 
quency response curves, to suit your special 
requirements. 


Ask for leaflet Nr.-508 describing 
our patented cartridges. 


Sole Importers to Great Britain: 


TRIANON ELECTRIC LTD. LONDON NW10 
95, Cobbold Rd., Willesden Telephone: Willesden 2116 
Sole Distributors for the wholesale and retail trades only : 


E. & G. DISTRIBUTING CORPORATION LTD. 
33 Tottenham Court. Road, London, WI - Telephone: Museum 6667 


q A A without Well bth... 


WHERE TWO ARMS 
ARE BETTER THAN ONE 


RICEN 
x. 
type 460 POCKET TESTER 
Par.Tax ali a : K 
— Ovtctassing all previous 
multimeters for performance and 
PRICE 
= COMPARE IT 
OVERCOMES TRACKING ERROR BS. ven Aca ee 
Adaptor for ACOS heads price 10/-, Pur. Tax 3/4 Hau Sous A ANA 


Ask your dealer for details. = © wESisTaNCES -0 > ea OHMS 


A Magnum product made by:— 9 102 <—_ 


BURNE-JONES & CO. LTD. 
MAGNUM HOUSE CF Gite See. mETROLOGIE 
Les T i A SE T E 


309-317 Borough High Street 
LONDON, S.E. LS AENT 
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IGINEERING 
OF SURPASSING EXCELLENCE 


MODEL ‘680X’ 


USED PROFESSIONALLY IN ALL PARTS OF THE WORLD 


Compare critically the Eddystone "680X ” against world- 
wide production of similar equipment and you will find 
nothing to equal either the performance or the construction 
of this receiver at anywhere near its price level. 


The solid diecast chassis ensures robust mechanical strength and 
rigidity and adds to the electrical screening. The large open dial 
is accurately calibrated and permits precise tuning and re-setting. 
The flywheel-controlled, geared tuning mechanism is a masterpiece 


of light engineering; its perfection can only be judged by practical 
experience, 


The “ 680X " has a first-class electrical specification. Fifteen valves 
are used; two RF and two IF stages, separate oscillator and push- 
pull output. Figures for sensitivity, noise, selectivity and image 
ratio are excellent, Frequency drift is negligible on all ranges. 

The '‘ 680X ’* receiver is handsomely finished in polychromatic grey 
and has an all-round performance of the highest order. 


LIST PRICE £106-0-0 EX WORKS 


Please write for full specification to the manufacturers : 


STRATTON & CO. LTD., EDDYSTONE WORKS, BIRMINGHAM 31 


A.1.D APPROVED 


“WILLESDEN TRANSFORMERS 
ELECTRONIC & TELECOMMUNICATION REQUIREMENTS 


WILLESDEN TRANSFORMER CO. LTD., 2a. FRITHVILLE GARDENS,SHEPHERDS BUSH, LONDON,W.I2. Telephone: SHE 5819, 2714. 
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“You can rely on us” 


We specialise ONLY in Radio Components 


An example of a few of our stock lines :— 


RESISTORS | CONDENSERS INSTRUMENTS | BOOKS 


Erie type 8 and 9, 6d. each. 4% silver micas [/6, above 1,009 pf. AVO'S IN STOCK ae Valve Manual, 4th Edit., 

Morganite Type ‘T' } w., éd. ea. VEC. HIGH K CERAMICS | D.C. Minor £5/5/-. ia: ae 

Morganite Type ' R’ | w., 8d. ea, | 1,000, 1,500, 2,200 PF, 1/3. Universal Minor, £10/10/- Amplifier manual No, 3 (containing 
3,300, 4,700, 1/6. 10,000, 1/9. details of Mullard amplifier), 3/6. 

Complete range, 10 ohms to 10 mg. | 3°x 1,000 pf., 1,9. 3 x 1,000, 29. Model 40, £19/10/-. a at 

High Stability, $ w. 2% (very | HUNTS MIDGET MOLDSEAL |_| Model 7, 19/10. ea 3 E l6. 

accurate), 1/6 ea, Range 100 ohms | .000f, .0002, .0003, .0005, .001, | Model 8, €23/10/-. V. Faults, 5/-. 

to 2 mg. 1200" oh ie -003, .005, 01, . Taylor Montrose, 50/- and other pen ee de 

Wirewound 5 to 7° watt, 2/3. | T.C.C, VISCONOL Taylor instruments. Ancia — jandbook by Crow 

10 29 00} 6KV, éj. .001 12KV, 10/-. 3 : 

watt, 2/9. ‘001 I5KV, l0. 0l 6KV, 10. Instruments can be supplied on Personal Receivers, 3/6. 
New green vitreous type now avail- | |} 7KV, 20/-. H.P. Terms Please ask for details. | Amplifier Circuits, 2/4. 


able 10 watt max rating. Any value = T.V. Practice, 5/-. 
+5k up to 00k. Minimum | 


quantity | dozen of a value 25/-. G MISCELLANEOUS Gape ppe kn oes 8h 


Charging Transformers 2,6 and 12 v. 2 amp., 19/6. 2,6 12 v. 4 amp., and 
CATALOGUE No. 12 
70 page, 250 illustrations. 
Price Ij- 


24 v. 2 amp., 22/6 
Please add sufficient post/packing, good C.W.O. or C.O.D. Companies, etc. Monthly accounts. 


RADIO SERVICING COMPANY 


| Transfers (best quality), No, | set amplifiers and receivers 3/6. No, 2 Parts in stock incl. G.E.C. 
82, SOUTH EALING ROAD, LONDON, W.5. Telephone : EAL. 5737 


Bin. metal cone spkr., £8/15/- 
| Test Equipment, 3/6. P ! 


| EDDYSTONE COMMUNICATION RECEIVERS 
Sn Now Available on attractive Hire Purchase Terms, 
mt Cash Price Deposit 
Photograph by courtesy of saree £8 11 
British Thomson-Houston Co. Lid. of 
This power station control desk was Instalments are for |2 months. 
H a i by us to British Thomson- The model illustrated is the 740. All are for AC only operation 
ouston Co. Ltd. except the 840 which is AC/DC 110/250 v. making it especially 
suitable for universal use. Descriptive literature on request. 
We are makers of 


The relaxation of H.P, restrictions enables us to offer the above 
| attractive terms. 


FINE woop CABINETS | Latest Eddystone component catalogue I/-. 
to the RADIO, ELECTRONIC AND | The 
ALLIED INDUSTRIES, and invite ey 

Trade Enquiries. | 


H. ASHDOWN | SERVICES LTD., 


98 HERTFORD ROAD, EDMONTON, N.9 


Phone : EDM. 2621 55 COUNTY ROAD, LIVERPOOL, 4 
Works: 784/792, High Road, Tottenham, N.17. Phone: TOT. 9947 Telephone: AINTREE 1445 ESTAB. 1935 


Eddystone 
Specialists 
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V T 
{A l VA C A NEW range of flat submimiature 


THE SCIENTIFIC directly heated valves for use in 


VALVE 


BRITISH => MADE radio- frequency equipment 


' lus. EC UIV- FILAMENT Anod | S Grid Anode |S | M P 

| TYEE DESCRIPTION US ENT Misi vee EAER | Ma |! Cenduccance || Outeur 

| f | Volts | Ma. | 

Ca | A | —|— ]- 2B S| 
| XFRI* | R.F Amplifier | lAD4* 1225 | 100 | 45 45 | 0 3.0 0.9  2mA/V 
XFR2* | R.F. ‘Amplifier | 5678* 1.25 | 50 | 67.5 67.5 | 0 1.8 0.5 L.I mA/V 

| — i : i, | es y = = = 

| XFR3 H.F. Triode | 5676 | 1.25 | 120) | t35.4 —5 40 | 1.65 mA/V | 

| 2 oe) l See ae i ! = s 
| | | | 

| XFYI4 | Output Pentode 5672 | 1.25 | 50 | 67.5 67.5 —6.5 | 3.1 0.95 | 0.65 mA/V | 50 mW} 
| l | | | | | 


* Fully screened with metallized coating. t With input signal 4.55 V. A.C. and anode load 20 kQ. 


| I i STONEFIELD WAY, VICTORIA ROAD, Telephone: 
lt RUISLIP, MIDDLESEX 3366" 


“THE FINEST IN ITS CLASS” 
N what may be termed the 
“top price class” the RD SENIOR 

Amplifier and Control Unit stand 

supreme. Combining complete 

flexibility of control with high power 
output they form the ideal nucleus 
for the more ambitious domestic 
high fidelity installation, in addition 
to being the obvious choice for Gramophone 

Societies, Clubs, etc., etc. 

UNIQUE FEATURES: 4 High and Low Pass. Switched Filters yẹ All Filters and Tone Controls completely independent 

of one another 4 Six playback characteristics $y Tape Record and Playback jacks on front panel %& Illuminated 

translucent contro! panel ye Peak Output 25 watts 4% Distortion at I5 watts less than .I per cent. %& C-core 
output transformer % Ultra linear output stage. 


Illustrated literature describing our complete current range of products PRICE: £43 
available post free on request. Trade and Export enquiries invited. 


ROGERS DEVELOPMENTS CO. 


“RODEVCO HOUSE,” 116, BLACKHEATH ROAD, GREENWICH, LONDON, S-E.10. 
Telephone: TiDeway 1723, Demonstration Times: Mon.—Fri, 9,30—5.30. Sat. 9.30—12.30. 
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Outstanding new developments 


in HI-FI, 


Including new range of 
Audio Furniture 


Now demonstrating: large range of Equip- 
ment by:— 


LOWTHER, LEAK, ACOUSTICAL, 

DECCA, ROGERS, SOUND SALES, PAM- 

PHONIC, TANNOY, WHARFEDALE, 

EKCO, GOODMANS, BARKER, 
CHAPMAN 


WIRELESS WORLD 


NovEMBER, 1954 


“Perry ” Console, 29 Gns. 
“ Court ’’ Corner Cabinet, 14 Gns. 


ALSO IN STOCK 


Models illustrated: 


GEC: “Metal Cone ’’ loudspeaker ...... ec cec cea hceeeees eee eeee £8 15 0 
Wharfedale ** R.J." Cabinet na...ao Annne £7 10 0 
Chapman F.M. Tuner, Model FMBI . £21 0 0 
Sound Sales F.M. Tuner. Tax extra .. £15 10 0 
Collaro Transcription Motor ** 2000 ” . £13 9 6 
Garrard Transcription.Motor *' 301 °’.. . 415 3 6 
New B.J. Pick-up AFM ......0..0.....-0065 1 
Leak * Varislope '’ Mk. il Pre-amp. - 0 


Leak Moving Coil Pick-up 
Armstrong Model 48 Chassis ....... 
Grundig new high-fidelity tape reco 

14,000 cycles) 


HOLLEY’S RADIO, 285, CAMBERWELL ROAD, LONDON, S.E.5 


Telephone ; RODney 4988 
Hire Purchase Terms 


Hours : 9.30-6.0 p.m. Including Saturdays, | p.m. Thursday. 
Arranged, Technical 


Advice and AFTER SALES SERVICE 


MANUFACTURERS 


MAGNETIC RELAYS 


POST OFFICE TYPE 
3,000 and 600 
Contractors to: 


H.M. GOVERNMENT AND 
LEADING MANUFACTURERS 


COILS up to 80,0000. 
CONTACTS up to 8 amps. 
Q INSULATION up to 5 kV. 


Specialists in Tropicalisation and 
Inter Services jungle Finish. 


Conforming to A.D. 
C.I.E.M.E. standards. 


PROTOTYPE Relays 
specification. 


POST OFFICE TYPE KEYS 
supplied to specification. 


and 


made to 


Speedy deliveries 
Enquiries invited 


A.D.S.RELAYS LTD. bept.w.w. 


12, STORE STREET, LONDON, W.C.I. 
Tel. :MUSeum 2453 


| pRO x y 
mpress! Laer gi 

1. A spale of repeat? ' 

c ' 

i 


contain 
2. i e herme 


p packless gland p 


3 
- 

for Automatic coolant regulation: Movement for pressure change: 
Packless gland to seal spindle in high vacua: Reservoir to accept liquid 
expansion: Dashpot or delay device: Barometric measurement or control: 
Pressurised couplings where vibration or movement is present: Dust seal 
to prevent ingress of dirt: Pressure reducing valves: Hydraulic trans- 
mission: Distance thermostatic control: Low torque flexible coupling: 
Pressure sealed rocking movement: Pressurised rotating shaft seals: 
Aircraft pressurised cabin contro]: Refrigeration expansion valves: 
Thermostatic Steam Traps: Pressure amplifiers: Differential pressure 
measurements: Thermostatic operation of louvre or damper. 


Write for List No. N.800-1 B13 


DRAYTON metal bellows 


| The Drayton Regulator and Instrument Co. Ltd., West Drayton, Middlesex 
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‘UNIPIEZO’ 


THE NEW ELECTRO-TECHNICAL 
CERAMIC BY 


U.1.C. 


U.1.C., pioneers in the production of technical 
ceramics, now present ‘ UNIPIEZO’—a new 
piezo-electric ceramic that is unequalled both in 
quality and performance. 

Its applications in the electronic and ultrasonic 
fields are unlimited and it will be of interest to 
all who wish to convert a mechanical displacement 
into an electrical response and vice versa. 


A standard range of ‘UNIPIEZO’ elements is 
available and special designs can be made to 
order. 


Write for full details to Dept. MRA 


UNITED INSULATOR COMPANY LTD. OAKCROFT RD. TOLWORTH, SURBITON, SURREY 
Telephone: ELMBRIDGE 524] 


For 
Reliable 
Power 
Supplies 


METAL 
RECTIFIERS 


Westinghouse metal rectifiers are still leading the field as the most efficient and reliable 
source of DC power for radio and television. The range of units available embraces all 
outputs from few to thousands of milliamps at any desired voltage, and those illustrated 
represent but a few of the many types in common use, 


For further details on Metal Rectifiers, write to Dept. W.W.11. 
WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82 YORK WAY, KING’S CROSS, LONDON, N.I 
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THE NEW ARMSTRONG F.C. 48 


8 watts output. 
Separate Bass 
medium and 


8 Valves, incl. 2 double triodes. 
Provision for using FM. adaptor. 
and Treble controls. 2 Shorts, 
long wavebands 

Or £8 dep. and 29/2 monthly. 


F.M. UNITS by Lowther, Sound Sales Chap- 
man and Goodsell, and components for Amos & 
Johnstone unit. 


NEW 


WIRELESS WORLD 


THE LEAK VARISLOPE II 


A new low noise, low distortion two-stage feed- 
back tone control pre-amplifier with inputs for 
Microphone, Tuner, Tape and most types of 
LP and 78 records. Treble, Bass, Slope and 
volume controls 


“COLLARO" 3-sp. Studio TRANS- 
CRIPTION DESK. Heavy duty non-ferrous 
balanced turntable. 100% dynamically balanced 
rotor assembly. Off position between each 
speed change. Rumble, wow and flucter free. 
PRICE, less pick-up and arm 

{With Studio Pick-up £4/15/3 extra.) 
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“Q-MAX " CHASSIS CUTTERS 


STILL the easiest and quickest way of cutting 
E 


holes in SHEET META 
4 Q 


Patent No. 619178 


square . 
Keys, S m alt, 
10d. ; medium, 
1/3 ; Sarge, 119. 


er 


eS 


LEAK DYNAMIC PICK-UP with diamond 
stylus, 

Arm with LP or 78 head 

Extra head 


MAGNETIC TAPE RECORDING.—We 


have everything you want. 


Illustrated general catalogue 6d., post free. 


THE “WILLIAMSON ” 
AMPLIFIER 


This is a world-wide known HIGH 
QUALITY AMPLIFIER, BUT high 
quality can ONLY be obtained if 
precision quality products as speci- 
fied by the designer are used. 

can supply ALL COMPO- 


SPEAKERS 

Metal cone, 6 watts .out- 

put, 30 ¢/s.-20 ke/s. £8 15 0 

W.B. HF812. Bin., 5 watts, 

50-12.000 cps., 3, 74 and 15 ohms 
£3 5 6 


G.E.C. 


WB. HFIOI2. J0in., 10 watts, / BY 
30-1 4,000 cps., 3, 74 and [5 ohms U WE 


£3 17 6 25 HIGH HOLBORN, LONDON, NENTS, including precision con- 


x densers and resistors, potted trans- 
l2in., 15 watts, formers and chokes. EXACTLY 
£9 I5 6 TEL HOLBORN 6231 


AS SPECIFIED, not substitutes. 


WB. HF 1214. 
25-14,000 cps., 15 ohms 


T/V TECHNOLOGY 
RADIO ENGINEERING 
ELECTRONICS 
RADIO SERVICING 


There’s a big future in T/V and Radio. Act now! In- 
crease your knowledge. Back up experience with a 
sound theoretical background. 1.C.S. offer courses of 
instruction in— 
TIV TECHNOLOGY @ ADVANCED SHORT-WAVE 
RADIO @ RADIO ENGINEERING @ RADIO SERVICE 
ENGINEERING @ RADAR @ BASIC ELECTRONICS. 
FREQUENCY MODULATION. 
.C.S. will also coach you for the following examinations :— 
B.I.R.E.: P.M.G. Certificate for Wireless Operators; 
Radio Servicing Certificate (R.T.E.B.); C. & G. Tele- 
communications, etc., etc. 
DON'T DELAY—SEND COUPON TODAY for free descrip- 
tive booklet, stating which subject or examination interests you. 
Fees include all books needed. Examination students coached 
until successful, 


METERS 


LARGE AND VARIED 
STOCKS AVAILABLE 
FOR IMMEDIATE 
DELIVERY 


EXAMPLES FROM OUR RANGE OF 2” 
FLUSH PATTERN MOVING COIL INSTRU- 
MENTS (as illustrated) 
AMPERES D.C. 0-1, 2, 3, 5, !0, 

25, 30, 50. 
MILLIAMPS. 0-1, I-0-I, 
20, 25, 30, 50, 100, 250, 500. 
MICROAMPS. 0-50, 100, 200, 250, 400, 
100-0-100, 250-0-250, 


15, 20, 
0-5, 10, 15, 


500, 750, 50-0-50, 
500-0-500. 
MILLIVOLTS. 0-10, 25, 50, 75, 100, 500. 


VOLTS D.C. 0-1, 5, 
250, 500, 750, 1,000. 
VOLTS A.C. 0-5, 10, 15, 25, 50, 109, 250, 
500, 750, 1,000. 
We can supply meters with NON-STANDARD 
CURRENT and VOLTAGE RANGES to any specifica- 
tion. DELIVERY 7-14 days. 
MOVING IRON, THERMO & ELECTROSTATIC 
INSTRUMENTS ALSO AVAILABLE. 


ANDERS ELECTRONICS LTD. 


10, 15, 25, 50, 100, 


Reduced terms for H.M. Forces. 

Dept, 223D, I.C.S.,71 Kingsway, W.C.2. 
INTERNATIONAL CORRESPONDENCE SCHOOLS. 
Dept. 223D, International Buildings, Kingsway, London, 

W.C.2. 


EMEA OG: s caer s as SOWEM IN Tow. oat ws E E 
(Block letters, please) » HAMPSTEAD ROAD, LONDON, N.W.I. 
Aak Telephone: EUSton 1639 


Supplied to Government Departments, B.B.C., 
Leading Manufacturers & Research Laboratories 
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Pelence 


REGO. 


ELECTRICAL INSULATING MATERIALS 


There is a ‘‘ Delanco ” material for every 
application and our tool-roomand machine- 
shop can deal with the manufacture of the 
most intricately shaped components. 


Vulcanized Fibre in sheet, 
rod, tube, strip and coil. 
Presspahn and Leatheroid 
in sheet and coil. 

Bakelite sheet, rod and 
tube. 

Varnished Cotton and Silk 
Sleeving. 

Machined, Stamped, Pressed 
parts in all materials. 


Enquiries on every aspect of this 
trade are welcome. 


ANGLO-AMERICAN VULCANIZED FIBRE CO. LTD. 


CAYTON WORKS. BATH STREET . LONDON, E.C.I 
Phone: CLErkenwell 3271 


Industry is Solving Valve Testing Problems 
WITH THE PAS 
Mullard nich speéo varve tester 


| which deal extensively with radio and other 
electronic equipment are finding the Mullard High Speed 
Electronic Valve Tester ideal for routme checks. This 
instrument provides the quickest method of checking large 
quantities of valves, and can be operated if necessary by non- 
technical personnel after only a few minutes’ instruction. 
Ñ Write for full details and a copy of the folder “High Speed 
Testing in Industry” to Department E.V.D. at the address below. 


sí Mullard 


MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2 


MVM2664 
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TK 819 


With a frequency range of 40 c.p.s. to 14,000 c.p.s., the Grundig 
TK 819 has a high fidelity quotient never before attained in a 
Portable Tape Recorder. Besides : 
é this, it has two tape speeds, 3łin./sec. 
for speech and 7}in./sec. for music, 

TAPE RECORDER TK 819 > which assure recording perfection 
PRICE Ọ5 GNS. of every inflection of voice and 
Pecuricesehona) ° every subtlety of sound in music. 


THE 


FEATURES 
INCLUDE 


Simple push-button con- 
trols; Magic Eye tuning 
device for recording and 


å F r ? e Ask for a demonstration, Most Radio and play-back; two tape speeds 
Wide range Grundig Ribbon Micro- è Photographic Dealers stock Grundig. Or write giving one hour of “ hi-fi” 
pon i 12 a or unique Moving for folder to:— musi eoten Cal two 

i icrophone, 6 5 = erfect speech re- 

pUENerophone, 6 gis ° GRUNDIG (GREAT BRITAIN) LTD., birding; paea e 

ATTRACTIVE HIRE PURCHASE ° (Dept. W.W.) oe ee 

TERMS AVAILABLE. e Kidbrooke Park Road, London, S.E.3. 


(ELECTRONICS DIVISION, GAS PURIFICATION & CHEMICAL CO. LTD.) 


DESIGNED FOR THE CONNOISSEUR OF SOUND 


Gl ` 


REDUCE YOUR PRESS TOOL COSTS 
THE HUNTON UNIVERSAL BOLSTER OUTFIT 


FOR SHEET METAL PIERCING AND 
PRESSES 


Two Punch Holders 


Bolster Frame with with Mea cabide 


2 adjustable gauges 


and insertable steel positive-action 


Strippers take the 


AUDIO AM PLIFIER Poniec Mor pes complete range of 
gi: tee. ie Punches fin. to 3łin. 


diameter, 


MODEL AC/34 


A small three valve, three stage, audlo 


amplifier for operation on 200/250 v. A.C. | 
50 cycles (100/125 v. to special order). 


INPUT. Voltage 30 mV. Impedance 0.5 
megohm, 


OUTPUT 4 watts impedance 2-4 ohms. 
RADIO. Power for a feeder unit is avallable. 
MICROPHONE. 


LIST PRICE 


Equip your Press with 
the Hunton Outfit and use: ; 


Crystal pattern recom- inexpensive standardised Punches and 


£7:10:0 


mended, 


PICK-UP. Hizh-fidelity crystal types need 
no special matching. , 
High-fidelity magnetic pick-ups can also be 
used. 


CONTROLS. Volume, Tone and on-off. 
VALVES. 6SL7, 6V6, 5Y3, 


CHASSIS DIMENSIONS. 
by 2in,—overall height Sfin. 


LEE PRODUCTS (Great BRITAIN) LTD. 


Elpico House, Great Eastern Street, London, E.C.2. 


Each Amplifier is 
supplied with I2 


Tin, by Sin. 
months’ guarantee. 


Dies jin. to 3łin. diameter, obtainable from stock—in jin. sizes 
—when required, 


Standardised Tools also available at short notice for Square, Oblong and 
other shapes, Louvre Forming (up to Bin. long), Corner Notching, Corner 
Radiusing, Angle Iron Notching and Piercing, etc. 


Get the Outfit now—Buy Punches, Dies and Tools as you need them 


Descriptive brochure and prices on request. 


HUNTON LIMITED 


Phoenix Works, 114-116, Euston Road, London, N.W.1 


Telephone: EUSton 1477-8-9 Telegrams: Untonexh, London 
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SOLDER THE MODERN WAY-SiniSiNS-ZocSEAD.SUAR2 AZTASHOENS 
SPECIFICATION PRICES 


Size of Bit 
(Diameter) 


You will then appreciate the many advantages ob- 
tained by using *'Litesoid ** products. These Heat 
Guard Attachments used with the fight, easy-to- 
handle instruments we manufacture, have con- 
siderably eased the intricate assembly problems en- 
countered to-day. Follow the lead of others and 
use “*LITESOLD " to speed production and achieve 
efficiency. All voltage ranges from 6/7 to 230/50 v. 
(State voltage required when ordering.) 


CONSULT US iF YOU HAVE A SOLDERING 


PROBLEM. WE ARE SPECIALISTS IN SOLDERING 
INSTRUMENT MANUFACTURE. 


Replace- Heat 
able al aa Guard | 


Safety 
Shield 


LIFE TEST : 


(See 
September Issue) 


{ The three 4” mains 
"“EITESOLE 2 
models continuously 
connected day and 
night since March * 
6th were still work- 
ing satisfactorily : 
when this advertise- < 
ment went to press. 


(Over 5,200 hours.) : 


Co i ir 


Sole Manufacturers and 
Distributors. Illustration shows the HEAT GUARD in use with $” bit model 


LIGHT SOLDERING DEVELOPMENTS LTD., 106 GEORGE STREET, CROYDON, SURREY. Tel. CROydon 8589 


CITY SALE & EXCHANGE LID 56.2724, 


93-94 FLEET STREET, LONDON, E.C.4 Phone: CENtral 9391/2 


WE OFFER THE FOLLOWING [NEW EQUIPMENT IN STOCK 
USED GUARANTEED EQUIPMENT :— 


Leak TL/I0 amplifier and Point one pre-amp. £28 7 0 


qian gaoraer horn mmich, pressunsiign Quad Il amplifier and control unit ... .. £42 0 0 
PINI 2. ccm dee: T. T w .. £50 0 0 
Collaro 2000 transcription motor ... a EIS 6 
Expert corner speaker with Wharfedale 
I5in. x 8in. units 2 Ti .. £50 0 0 Garrard R.C. 75 m. 3-speed auto changer... £17 9 6 


Decca corner speaker T a .. £19 0 0 


WHY NOT PART EXCHANGE 


your present equipment. Write, call or phone 


Leak TL/12 amplifier and Vari-slope pre-amp. £30 0 0 


R.D. Baby amp. and Junior pre-amp, latest 


So fo | oe ee O o for approximation. 


Quad | amp. and control unit ate .. £24 0 0 


Leak diamond-78 pick-up 


EASY PAYMENTS 


with 20% deposit, repayment over I8 months. 


Leak diamond pick-up L/P... ae m £656) 0 


Connoisseur super lightweight P.U. with 
2 heads wee fo a. £7 e 


See the above apparatus demonstratedinour showrooms WITHOUT OBLIGATION. 


124 WIRELESS 


S. 6. Brown 


SINGLE 
HEADSET 

with 

BOOM 
MICROPHONE 
for :— 


TELEPHONE OPERATORS 
CONFERENCE INTERPRETERS 
BROADCASTING TECHNICIANS 


Designed with fully ad- 
justable single earpiece 
and microphone. Leaves 
both hanas free. Enables 
operators to listen and 
speak, independently. 


Earpad and Microphone 
housings moulcea from 
dermatitis-proof rubber. 
Designed to withstana 
very heavy wear. 

(Available with two ear- 


S. G. Brown provide Head- 
phones and associated equip- 
ment for all known purposes. 
Brochure ‘W?’ sent on 


request, pieces if desireu.) 
Telephone: 
Watford 
7241 } 


(3) 


F. EQUIPMENT 


(AMBYTHENE BRAND) 


IL FORMERS 
OKES 
AND-OFFS 
ED-THROUGHS 


Send for particulars and Samples 


AMPLEX APPLIANCES (KENT) LTD. 
19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
(RAVensbourne 5531) 

All export enquiries to 
3, TOWER HILL, LONDON, 


ANTEX LTD., Bes 


100% PRODUCTION 
INSPECTION 


Larger Sizes Available 


Also Transformers 
to 6kVA 3 Phase 


R. A. WEBBER LTD. 


18 FOREST ROAD, KINGSWOOD, BRISTOL. Phone 74085 
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The Miniature Oscilloscope 
with the GIANT Specification ! 


==] 


TYPE 2300 


(industrial Electronics) 


%Direct-coupled 
X and Y ampli- 
fiers. 

*D.C. to 3Me/s. 
frequency res- 
ponse. 

%7c/s to 50Kc/s 
time-base with 
a trace expan- 
sion control 
from zero to 
15in. 

%& Compact 
portable. 


%Weight: 6łlb. 
yrSize: 7łin. x 
4łin. x Thin. 
%2}in. effective 
screen diameter. 


and 


SEND NOW FOR FULL DETAILS 
to Sole Distributor — 


G. A. STANLEY PALMER AR.Ae.s., 
MAXWELL HOUSE, ARUNDELST., STRAND, LONDON, W.C.2 
. TELEPHONE: TEMPLE BAR 1610 it 


We specialise in 


I CABINETS 
The ‘BEAU-BUREAU’ 


CONSOLE TYPE T/R CABINET 
Craftsman-Built Cabinet 33in. 
long, 33in. high, l6in. maximum 
depth, Hlin. minimum depth. 
Is most. attractive; it incor- 
porates storage space for spare 
spools or records. Superbly 
finished in two-tone walnut veneer, highly 
Pal hed; robust construction. 

PRICE: £15. Plus I5/- carriage, packing and 

insurance, Many and varied cabinets available, 

Pay us a visit when next in Town! 


Bend for our current ken bulletin TRADE ONLY SUPPLIED 


V.E.S. WHOLESALE SERVICES LTD. 
ACOrn 5027 


AD rei a 


Dept. (W.W.), 11, Gunnersbury Lane, Acton, W.3. Tel. : 


UTTER AAO AAAA IAUDIO SELO Re Uae 


THE WORLD’S GREATEST BOOKSHOP 


t + FOR BOOKS # 4 


All new Books available on day of publication. 
Secondhand and rare Books on every subject. 
Stock of over three million volumes. 
Subscriptions taken for magazines. 

Foyles have depts. for. Gramophone Records, 
Handicraft Materials, Stationery, Music. 
119-125 CHARING CROSS ROAD, LONDON, W.C,2 
Gerrard 5660 (16 lines) pe Open 9-6 (Thurs. 9-7) 
Nearest Station: Tottenham Court Road 


SMINIA TIINAN MUOIO RAED R CONDO COLUL 


EAEG 
TOUTE CLUE 


mil 
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Roka aat i stion 


The Final Word 


In all radio reproduction it is the LOUDSPEAKER 
which has the Final Word. It is the LOUDSPEAKER 
which finally determines the quality of reproduction. 


The finest radio receiver in the world can only 
give indifferent results if fitted with an indifferent 
LOUDSPEAKER. 


It is the LOUDSPEAKER which re-creates the sound 
and it is the LOUDSPEAKER above all which must 
be BEYOND REPROACH. 


We have loudspeakers for every purpose and set manufacturers Model P44 
are invited to collaborate with us on all problems relating to Lightweight 12” Loudspeaker 
sound reproduction. 


. FERRY WORKS, 
Ei EA Ltd. THAMES DITTON, SURREY 


Telephone : Emberbrook 3402-6 


20th CENTURY-FOX 


chose the 


‘CELSONIC’ gS 


TAPE RECORDER 


to record native music and 
sound effects in Africa for 
their CinemaScope film 


“UNTAMED” 


Records 3,280ft. full-track or 
6,560ft. half-track giving 85 min- 
utes play-back for music, or 170 
minutes speech only (times dou- 
bled on half-track). Incorporates 
superimposing device. Synchron- 
iser for tape to film available. 
Write for details of this High- 
fidelity Recorder with studio 
quality at prices the amateur 
can afford. 


EXCEL SOUND SERVICES LTD /CELSONIC 


CELSONIC WORKS, GARFIELD AVENUE, BRADFORD, 8, YORKSHIRE. Tel.: Bradford 45027 


gers : 
Zulus listening to playback on Celsonic Tape Recorder 


126 


BUILD THIS RADIO 


Build this high quality 
portable radio in 45 
mins. Exceptionally sen- 
sitive, twin-triode circuit 
using unique assembly 
system. Can be built by 
anyone. Size only 64in. x 
Sin. x 3in. in handsome 
black crackle steel case, 
with beautiful black and 
gold dial panel (stations 
printed!), Covers all 
Medium and Long waves. 
Uses only one self-con- 
tained standard dry bat- 
tery—running costs less 
than Id. for 4hrs. Luminous 
onjoff switch. Ideal for 
Bedroom, Garden, Holi- 
days, Christmas Present 
ete. Many unsolicited . 
testimonials:—Mr. J.N., of Oxted, writes: *' Yesterday evening between 
10 p.m. and 10.30 p.m. | counted 32 separate stations! I am very pleased with 
the set, which is well worth the money." Mr. W.J.B., of Acton, writes: 
“ Radio received today, | was surprised and very pleased with the performance. 
For such a small set reception is very clear, The tone is perfect and the stations 
just roll in.” Mr. G.F.F., of Ipswich, writes: ** | think it is a wonderful 
station getter, with lovely tone and ample volume on all. lts performonce 
is almost unbelievable, and it gives me stations I've never been able to get 
on my large radio."" These testimonials and many others can be seen an 
time at address below. Send today, Cheque or CWO for 22/- 
(includes 2/6 packing and post), for Case, Handle, Dial Panel, Plans, 
Parts List, etc., or 49/6 (post free) for complete kit of parts. C.O.D. 
1/6 extra. Overseas orders and enquiries welcomed. 
BRIGHTON RADIO CO. (Dept. W10), 
Brighton, l. 


SEND THIS COUPON NOW! 


To Brighton Radio Co., 69 Preston Street, Brighton, I, Sussex. 
| enclose cheque/POs/Cash/MO. (mark which) for 22/- (or 49/6 


FOR 49/6 


69 Preston Street, 


for Full Kit). Please send to:— 

UA ME hic E a E E E [C.0.D. 1/6 
extra] 

ADORESS E E E o e osa e EE e EREE 


Please print in block letters. 


WIRELESS WORLD 


NOVEMBER, 1954 


Smith’s for 
Technical 
Books 


Books on the theory and practice of 


electronics, new developments, circuit 


design, and other specialized subjects 


tan be quickly supplied through your 
local Smith’s shop or bookstall. 


Your copies of WIRELESS WORLD can be 


bound into attractive volumes; and all your 


stationery and printed matter supplied through 


our local branch. 


W. H. Smith & Son 
for SPECIALIZED BOOKS 


HEAD OFFICE: STRAND HOUSE, LONDON W.C.2 


For clean, noise-free 
recordings—the P 


LeeRaser | 
Tape De-magnetiser 


Type B 
(up to 7” dia.) 
£9 10 0 
Type C as 
illustrated, for 
all sizes 

£15 0 0 - TAN 
As supplied to B.B.C. and leading Recording Studios 


LEEVERS-RICH EQUIPMENT LTD. 


Please note new address: 


78 HAMPSTEAD RD., LONDON, N.W.1. EUSton 1481 


BELCLERE © 


[MINIATURE | | 


STANDARD INPUT | 
TRANSFORMER ` | 


Small, efficient, low priced, size lin. x łin. x }in. overall as illustrated. 
Uses : For coupling inputs of 3-150 ohms to normal type pentode valves. 
Specification : Ratio 1-50, Primary 3.5 ohms. Secondary inductance 160 H. 
at 1,000 c.p.s. Range 64 octaves + 2 db. Finish varnish dip, encapsulated block 
or mu-metal screening can. Quick delivery—low price—maximum efficiency 


JOHN BELL & CROYDEN, I17 HIGH STREET, OXFORD 


Telephone : 47072. e Cables: Belclere, Oxford. 


Y Bowl FIRE 


A KAYE QUALITY PRODUCT 
* 


Beautifully finished 10in. diam. electric fire 


OKAN with highly polished aluminium bowl. 
BY 210/20/30/40v. 600) 

1 a Y 750 Watt. cast 

p ah base in cream. = 
VA 


TRADE SUPPLIED Plus 9/- purchase tax 
ENQUIRIES INVITED Postage & Packing 2/- 


Phone orders accepted. 


KAYE ELECTRICAL MANUFACTURING CO. (W.W.) 
Havelock Works, Havelock Place, Harrow, Middx. 
Tel: HARrow 1432 


H. WHITAKER G3SJ., 
10, YORKSHIRE STREET, BURNLEY 


Manufacturers of precision Quartz Crystals, for frequency control, 
in a wide variety of bases, covering all Aircraft, Shipping and 
Amateur frequenties. All are made to extremely fine tolerances, 
and have an activity pass figure as good or better than Government 
standard for the frequency. In addition we can undertake the 
calibration of your own crystals and supply certificates at nominal 
cost. Regrind service: Your redundant crystals can be reground 
to new frequencies ut an average cost of 7/6 to 10/-, depending on 
tolerance, or taken im part exchange. Early deliveries can be 
given on all types. Regrind service 7 days approx. 


H. Whitaker G3SJ, 


Contractors to the War Office, 
Air Ministry, Post Office and Government Depart- 
ments the world over. 
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AUDIO OSCILLATOR UNIT 


This compact, pre-calibrated unit is eminently suitable for in- Cad 
corporation in any equipment requiring an accurate source of 
frequency covering the range 20 ~ to 20 kcs. Its power require- 
ments are small and it is supplied complete with drilling template 
and all accessories required for fitting. When fitted to a high- 
fidelity amplifier it enables rapid checks of performance to be 
carried out. At a small additional cost it can be supplied with 
frequency coverage up to 200 kcs. Send for full details of this 
and other instruments, which include: 
SIGNAL GENERATOR TYPE 10, price £7/10/- (postage 
etc., 3/6). 
PATTERN GENERATOR TYPE 4, price £8 (postage, etc., 3/6). 
LOW FREQUENCY OSCILLATOR, price £15/15/- (postage, 
etc., 5/-). 
CHECKTEST, price £1/17/6 (postage, etc., 2/-). 
CALIBRATED VARIABLE CONDENSER, price £3/3/- 
(postage, etc., 2/-). rd. 


Easy Payments Terms Available PS Price: £6-0-0 


TRADE AND EXPORT ENQUIRIES INVITED. | (Postage & packing 3/6) 
HOMELAB INSTRUMENTS LIMITED, 615-617, High Road, London, E.10 


Phone: LEY 5651 


MODERN ELECTRICS LTD. 


164 Charing Cross Road, London, W.C.2. Tel.: TEMple Bar 7587. 


Cables: Modcharex, London. 


Export enquiries welcomed. Immediate delivery from stock. Prompt attention to post orders. 
TAPE RECORDERS | RECORD REPRODUCING | TEST EQUIPMENT MICROPHONES 
GRUNDIG 819......... 0 EQUIPMENT | AVO Acos 
GRUNDIG TK9 0| COLLARO TRANSCRIPTION ModellB ainni £23. 10 0 Mic 22 (Crystal) ...... £4 4 0 
BAIRD Mk. Il ............ 0 Mõdel ON i.i £133 9 6 Model 7 (latest) ...... £19 lo 0 Mic inserts for above £i 0 0 
BAIRD Soundmaster... £68 5 0 Model 2010 ............ £18 6 6 Uniminor Mk. It ...... £i0 lo 0 Mic 16 (Crystal) ...... £12 12 0 
FERROGRAPH 2A ... £79 16 0 GARRARD UNITS een Meter oe n p p Mic 35-1 (Crystal) ... £1 5 0 
EDITOR OSA a7 5 o| RCISM, RCPS A.C./D.C:, RC80M,| Valve “Charaeceristic | LUSTRAPHONE 
ELIZABETHAN ...... £50 8 0| TA/AC, TA/B lor Decca heads. |  Meter....n..ssenesssesess o o| M/C with T/F CSI ... £515 6 
WEARITE TAPE | CONNOISSEUR D.e Nor on a £5 5 0, Table base for above £l 1 0 
DECK £35 0 0| 3.sad. sses £23 8l Se Nniriplien for £3 5 9 | RESLO M/C (Lowlmp.) £6 0 0 
RECORDING TAPES | Carrying Cases for hee Ribbon "j haba a 2 p 
GRUNDIG SPEAKERS Models 7, 8 and 40... £3 0 0| Mumetal Transformer £l I5 0 
L.G.S. 1,200ft £2 0 0 uvo ADVANCE 
Otc. os: 41 14 0| (RUVOX H.I (Sig/Gen) ......... £25 0 0| MICROPHONE STANDS 
epai E eae Iin. 3Q....teeseeesse E 5 0| E2 SigiGen) ......... £28 0 O| Floor, 3 extensions... £3 12-6 
eee Ae | 1. New Model. 2 0| Table’Stand ............ ft 10 
Spare Spodis ai. 4 6 É ie Taurai ? 0| LEAK AMPLIFIERS 
E.M.I. 1,200ft. £1 i5 0 0 Oscilloscope 1035 ...£120 0 0 TL. 10 complete 7 0 
E.M.1. 600ft £1 I 0 6| Oscilloscope 1052 ..£104 0 0| Point t, TL.I2 7 0 
GEVAERT Volt: Calibrator 1433 £18 5 0| Point 2, TL.25 : 7 0 
ULMER y caries + oaks « £115 0 Woe T , 5 A Ba X ag £12 12 0 
6\/A t i ype uner 
or ae £1 15 0 ge il ladle AE" UE se £35 1 3 
600K. essensen EP T 0j Axiom IOl eee, ! SOLON. New Instru- 
Spare Spools, 1,200. 4 6| WHARFEDALE PICK-UPS ment Iron 200-250 v. 
Spare Spools 600fc. ... 3 3 WIS ES. Taosi 0| ACOS a ree ce 19 8 
FERROGRAPH super t2 CIAL oe 0 E EEEE £3 8 4 
MA in: Er 50| a Wi ES E 0 i 
4,750ft. £3 3 0| Golden 10 CSB É 7| X.M.S. Magnetic ... £6 9 §|ALL GARRARD, CONNOIS 
Błin. Spools ......... 9 6 SuperS and 8 CSJAL £613 3| CONNOISSEUR SEUR, DECCA and COLLARO 
AGFA hi Bronte toin: ore 4 k 2 caes meu SEC ri 5 $ HEADS. SAPPHIRE and DIAMOND 
COTO aii £ 6 ronze Bin. .... a. pare Heads ......... 
GOO. Petre oc. £l 2 6|W.B. Crossover Unie... £1 6 6| COLLARO STUDIO STYLI for the above HEADS NOW 
Lead on cape (50ft. 0 | W.B. Tweeter Unit ... £3 15 6 REGOP auc... £314 4 AVAILABLE. 


H.P. Terms available on all items over £10 . 0. 0 
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YOU'RE SURE TO GET IT AT STERN'S" 


Py 


^ BY FAR THE BEST FOR HOME 
CONSTRUCTORS! 


" “*TELE-VIEWER”’ 


5 CHANNEL TELEVISOR q 
DESIGN OFA COMPLETE 12” SUPERHET T.V. RECEIVER 


sh QUALITY 106 pper FRINGE AREA RECEPTION 


pERFECT PICTURE 

= KE NSIS AT HALF 

E DIAGRAMS MA 3 ER RECEPTION 
SM STRUCTION EASO BENI COMMERCIAL COST 


Here are some of the features which combine to make this such a fine receiver. 
@ The Superhet circuit easily tuned to any of the five channels, i.e., LONDON, “ 
SUTTON COLDFIELD, HOLME MOSS, WENVOE and KIRK-O-SHOTTS. @All pre-set-con- 


This complete TELE- 
(The extreme ease of tuning is accomplished by the provision of pre-aligned Ves ateion ines 


VISOR, including all Valves, can 


LF.T.s.) on side of chassis, be built for only 
@ A lifelike, almost stereoscopic, picture quality made possible by the enabling all adjustments (Plus cost of | 
foilowing factors: to be carried out whilst 0. R. T.) 
a. Excellent band width of I.F. circuits. facing the C.R. Tube. 


b. A really efficient video amplifier. As no hire purchase terms are available the receiver can be bough 

h * j t 
c. C:R.T. Grid modulated from low impedance source. in five separate stages (practical diagrams and circuits are Srovidea 
d. High E.H.T. voltage (approx. 10 kV.). for each stage) thus enabling hire purchase interest rates to be 
The picture brilliance is also much above the average and enables avoided, The complete set of ASSEMBLY INSTRUCTIONS is 


comfortable viewing with normal room lighting or daylight. ilable, price 5/-. The inst i 5 ; 
@ FIRM picture * HOLD *” circuits (Frame-Line) ensure a steady picture, Se TAS WIRING DATA AND COMPONENT 
free from bounce or flicker even under the most adverse conditions met PRICE LIST. ALL COMPONENTS ARE AVAILABLE FOR INDI- 


with in '‘ fringe ” areas and excellent “interlace "° ensures the absence of VIDUAL PURCHASE. 
‘'liney effect.” w7. 
Negative feedback is used in the audio frequency circuits which provide | —— NO AVAIL = 
Entire receiver built on two chassis units each measuring I4tin. x 64in. | t ` a ABLE 
x 34in. | 

@ Rigid C.R.T. mounting enables entire receiver to be safely handled with | E AT 


2/3 watts of High Quality Sound. | 
tube in position. 4 
STERN'S 


The “WIDE ANGLE” TELE-VIEWER 


@ A design that retalns all the distinctive features of the 12in. Televisor but with increased Time Base 
efficieney, producing 15 to 16 kV. E.H.T., with ample scanning power for C.R. Tubes up to 17in. 


@ It can be completely built in- £33 (plus cost of C.R.T.) and is as simple 
cluding supply of all valves for to construct as the 12in. modet. 
ew 


@ This is the most efficient ' WIDE ANGLE” large screen deslgn yet offered to constructors, and yet 
it can be built for almost half the cost of similar designs. 
@ Complete assembly instructions, diagram, ete., valable for 5/-, 


OP BPP LPP APPR PPP PPP PPP PPL LLP LPP LPP EL 
A COMPLETE KIT OF PARTS TO BUILD A 3-4 WATT| The DENCO M.T.O.L 
HIGH GAIN AMPLIFIER íor operation on 


Oscillator £3/15/- 
A.C, or D.C. Mains, 200-250 volts. j j 
This amplifier will give 3 watts output for the emall input | E A ger ins 
voltage of only 75 millivolts, and is therefore auitable for Sinuguaten Venable” Hom 
use with any type of pick-up from the crystal type to the 170-473 Kejs. and 530- 
miniature H/F Magnetic type. 


| 1,600 Kejs. Battery oper- 
A tone control is incorporated and the quality pro- ated and thereby com- 


duced is excellent. The overall size of chassis is 9n, letel: \t-contalned. 

x Sin. x Tin. and valve line-up 25Y5-68sH7-25L6. i 3 peaa L BRAND NEW ws TASES 

Price of complete kit, including drilled chassis d SELENIUM RECTIFIERS atest aspect ratio for 12in. “ Round ” tubes, 

and valves, £4/2/9, plus Ghin. P.M, (which fits on ae. 6 or 12 volt 1. amp. rating 7/6 | tnished Tory (pius ie portage 2/6 

chassis), 16/-, or Sin. P.M., 18/9. Blot sid volte APEN SPEAKER BARGAINS 

Price of fully assembled chassis ready for use, rating 12/6 | PLESSEY, 10in. 3 ohm V/coll £1/5/0 

£5/5/- (plus cost of speaker). 6 or 12 volt 4 amp. rating 17/6| TRUVOX 12in. 3 ohm Vjcoill .......... £2/9/6 

Copy of assembly instructions and components 6 or 12 volt 6 amp. | ROLA, 12in. 3 ohm Vjcoil . £3/19/6 

price list avallable for 1/3. rating .... ... £1/2/9' BAKERS, 12in. 15 ohm V/coil £4/15/0 
GOODMANS, 12in. 15 ohm V/coll . £5/5/0 


(Carriage and Ins. 1/6 extra). ý 


WE HAVE IN STOCK... THE DENCO F.M. FEEDER UNIT 5 THE NEW W.B. “STENTORIAN” 


Consisting of a 4 valve Superhet design incorporating R.F. (6AM6) and F/O (12AH8) Stages followed by Two HI Fi SPEAKERS ARE IN STOCK 

L.F.s. (6BA6's) and Ratio Descriminator, the coverage provided being 38-100 mc/s. £6 13 6 Model H.F. 6-inch Bice ayia. « aA swe. £2/10/6 
THE COMPLETE KIT including VALVES and DRILLED CHASSIS is ayailable for / / Model H.F. 9-inch £3/7/0 
It is suitable for use with any type of High Fidelity Amplifier. (plus 4/- carriage Model H.F. 8-inch £3/0/6 
The descriptive manual, including circuit and Component Layout ete., is available for 1/6. and insurance) $ Model H.F. 10-inch £3/13/6 


These speakers are of the very latest ‘design and provide 
£8 17/6 quality reproduction for the lower-price range, 3 or 15 ohm 
/ models are available. 


WE CAN SUPPLY EX-STOCK — 


{a) The Editor Tape Recorder complete. ..... J 
(b) The Truvox Tape Deck EU 


THE NEW DENCO ULTRA MIDGET | BATTERY CHARGER KITS (© The Grundig Model TKO Tape Re £7970 


THE COMPLETELY ASSEMBLED CHASSIS, ready for use, aligned and tuned 


(plus 6/- carriage and insurance). 


SUPERHET COIL PACKS All kita are for A.C. Mains 200-259 volte. They com- | ¢q) “ane Orap Model jooi ‘Tape Re. 88/510 
MODEL CP4/L. A 4-station “ Pre-set’ unit providing prise a Metal Rectifier and Transformer, tapped for corder, aaa Spee e a i. “a £84/0/0 
any 3 stationa on medium waveband and one station on | § or 12 volt charging, and a tapped Resistor, with Each is ‘available on Hire Purchase and descript, 
long wave, price £1/13/4. | Selector Switch, to enable the charging rate to be leaflets are available—send 8.A.E Pose 
MODEL CP4/M. A 4-atation ” Pre-set ” unit which provides | varied. A M/coil meter 5 amp. max., 13/6 extra. halon 
any 4 stations on medium waveband. Price £1/13/4. For 6 or 12 voit batteries at max. lamp... £1/17/6 Wh itti, i " 
‘The above are supplied fully wired leaving only four connec. For 6 or 12 volt batteries at max. 2} amp. £2/5/3 en submitting orders, please include postage and packing. 


tions to be made. | For 6 or 12 volt batteries at max. 4 amp... £3/2/6 
MODEL CP3/370PF and CP3/500PF. Completely wired An easily followed Wiring Diagram is included with 
3 waveband Coil Packs for use with either 350 PF or 500PF | each kit. 

condensers. Coverages 190-550 metres, 800-2000 and | FILAMENT TR AN SF ORMER 


16-50 metres. Price £2/2/8, 


An attractive Dial and Drive Assembly is available for 25/-. | CA GeO eee ee. Remar ve SIS 
Overall size of each unit 3}in. x 2}in. x lln. deep, 4v.lba.., ee. “ad R . 
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RECEIVER 
CHASSIS 


STERN’S DESIGN FOR HOME CONSTRUCTORS | 
The “SUPER-SIX” 


A compace and highly efficient superhet Radio-Radiogram chassis of out- 
standing quality. 


YOU CAN BUILD IT FOR 


£1 0/7/6 Including the OCTAL 


VALVE LINE-UP. 
(£12/7/6 with the miniature valves) 


We will supply it assembled and READ Y 
FOR USE for 


£13/13/0 (eins 7/6 Carr. & Ins.) 


H.P. Terms £3.10.6. deposit and 12 months 
at 19/-. 

Incorporating the new B.V.A. Miniature Valve Line-up, 
This receiver is designed to the very latest specification 
and provision is made to incorporate either the standard Octal 

Valve Line-up or the new B.V.A. range of miniature valves. Great 

attention has been paid to the quality of the reproduction of both Radio reception and Record 
playings, and exceilent clarity of speech and music is obtained. 

A few brief details. 

Covers 3 wavebands 18-50 metres, 190-550, and 800-2,000 metres. 
Employs 6 vaives having PUSH-PULL for 5-6 watts output. 
Incorporates delayed A.V.C. on all wavebands and pre-selective feedback. 

A 4 position Tone Contro! operates on both Radio and Gram. 

Has independent mains supply socket for a Record Player. 

Size of Assembled Chassis 12in. x Sin. x Sin. Dial aperture 8}in. x 4jin. 

@ For operation on A.C. mains 200-250 volts 50 cycles. 

THE INSTRUCTION and ASSEMBLY MANUAL Is avaliable for 2/-, it contains very detailed 
practieal drawings and clrcuit diagrams and a complete Component Price List. 


THREE COMPLETELY ASSEMBLED 
ALL-WAVE SUPERHET CHASSIS 


@ Model B.3, A 5-valve 3-waveband Receiver. 
@ Kodel B.3.P.P. A 6-valve 3-waveband Receiver with PUSH-PULL OUT- 
@ Model B.3.P.P./R.F. A 7-valve 3-waveband Receiver incorporating an 
R.F. stage with PUSH-PULL OUTPUT. 
The three Receivers are for operation on A.C. mains 100/110 volts and 200/250 volts, and 
employ the very latest miniature valves. They wre designed to the most modern specification, 
great attention having been given to the quality of reproduction which gives excellent clarity 
of speech and music on both gram. and radio, making them the ideal replacement chassis 
for that “ old Radlogram,” ete. 
Brief specifications: Model B.3.—Valve line-up, 6BE6, 6BA6, 6AT6, 6BW6, 6X4—wave- 
band coverage short 16-50, medium 
187-550, long 900-2,000 metres. Con- 
trols: (1) volume with on/off; (2) tuning 
(flywheel type); (3) wavechange and 
gram; (4) Tone Control (operative 
on gram. and radio). Negative 
feedback is employed over the entire 
audio stages. Chassis size: 11 x 7} x 
Shin. high. Dial size 8} x 4lin. Price 
complete and READY FOR USE, 
excluding speaker §£12/12/- (carr | 
and ins. 7/6 extra). 
H.P. Terme: £3/4/- 12 
months at 17/8. 
Model B.3.P.P, This model is the 
B.3 Receiver but incorporates two 
6BW6 VALVES in PUSH-PULL, resulting 
in really excellent quality reproduction up to approximately 
6 watts. Prive £15/15/- (plus 7/6 carr. and ins.) or £3/19/- deposit, 12 months at £1/2/2. 
Mode1B.3. P. .F. This model is similar in appezrance and has same waveband coverage | 
as the Model but in addition it incorporates an R.F. STAGE together with PUSH-PULL 
OUTPUT, employing a tota! of 7 valves with two type 6BW6 in Push-Pull. This makes for a 
really sensitive receiver with genuine quality reproduction. Price £18/18/- (plus 7/6 carr. and 


ins.) or £4/13/- Tong 12 months at £1/6/9. i 
OUTSTANDING OFFER 


~ AN 

5 , A BULK PURCHASE ENABLES US 
me TO OFFER THIS “PUSH-PULL” 
7 VALVE SUPERHET RECEIVER 


For only $1 2/1 9/6 (Carr, and Ins. 


3 7/6 extra.). 
- H.P. Terms £3/4/6 Dep. 12 months ac 18/4. 


These receivers Model AW3-7 are made by a well- 
known set manufacturer and incorporate the latest 
Osram Valve Line-up of X79—W77—DH77—H77 
—U78 and two N78's in Push-Pull for approx. 7 
watts output. 

They cover 3 wavebands 18-50 metres, 190-550 and 
800-2,000 metres, and are for operation on A.Cs mains 200-250 volts. A Gram position is on 
the Wavechange Switch. 

They make an excellent replacement Radiogram Chassis having a P.U. 


deposit, 


| 
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RECORD 
PLAYERS 


COMPLETE RADIOGRAM EQUIPMENT-QUALITY AT LOW COST 


This AUTOCHANGE UNIT by a famous Manufacturer 


is offered for £11710/O (ei 76 carr. & ton.) 


Hire Purchase Terms £2/17/6 Dep. and 12 months at 
(Normal price is £16/10/-). 


16/4. 


© These units will autochange 
on all three speeds, 7in., 10in. 
and 12in. 


e They play MIXED Tin. 
10in. and 12in. records, 


@ They have separate sapphires 
for L.P. and 78 r.p.m., which are 
moved into position by a simple 
switch. 

@ Minimum baseboard size re- 
quired 14in. x 12}in., with height 
above 5}in. and height below 
baseboard 2ġin. A bulk purchase 
enables us to offer these BRAND 
NEW UNITS at this exceptional 
price. 


The COLLARO 3RC/521 3-SPEED AUTO CHANGE UNIT 


H.P. Terms nine at 189. 
sa 


£9/19/6 pius 7/6 Carr. & Ins.) 


Normal price £18/10/-. 
© Complete which High Fidelity Crystal “ Turnover ' 
Head which Incorporates separate stylus for L.P. and 78 
T.p.m. Records. 

@ Will autochange on 7in- 
10in. and 12in. records not inter 
mixed. 

@ Minimum Baseplate size 


15in. x 12}in., with height above 
4fin. and below baseplate 3in. 


© Brand new in Maker's Cartons, 
complete with Mounting instruc- 
tions. 


and 11 mon 


We have the NEW ARMSTRONG CHASSIS—see over 
n LR LPP 


A Replacement 
RADIO-RADIOGRAM 


CHASSIS 


@ MODEL AW3-5, A 5-Vaive 
Superhet Receiver covering the 
standard 3 wavebands, 16-50 F = 
190-550, 900-2,000 metres. ENEE i 
COMPLETELY ASSEMBLE. j 

AND. READY FoR us £10/10/0 f> 

(plus 7/6 carr. and ins.). 

H.P. Terms £2/12/6 Deposit and 12 Months at 15/+. This receiver is for operation 
on A.C. Mains 200-250 volts. It contains the latest MULLARD VALVE LINE- 
UP, being ECH42 (Freq. Ch.), EF41 (1.F.), EBC41 (Det. 1st Audio), EL41 (Output) 
and EZ41 (Rect.). The four controls being (1) Tuning. (2) Wavechange and Gram, 
Switch. (3) TONE. (4) VOLUME-OFF. It provides really good reproduction on both 
Gram, and Radio and gives an exceptionally good range of station selection. Overall 
size 13}{n. x Tin. high x 6in.deep. Dial aperture 10in. x 4jin. 


¢ 


SPECIAL REDUCTIONS 
FOR COMPLETE EQUIPMENT ; 


SUMMARY 


Select a RECORD PLAYER and CHASSIS and we will ¢ 
supply it TOGETHER WITH AN 8-inch or 10-inch P M. 
SPEAKER as follows:— 


THE £11.10.0 AUTOCHANGER WITH A SPEAKER AND:— 


g 
{ 
¢ 
§ 
£ 
{ 
4 
£ 
$ 
$ 
§ 
£ 


connection on the chassis. Extension speaker connection is also provided. ee ne] $ 
Overalt size of chassis: 12in. long x 7łin. x 6łin. high, dial aperture (a) With Modet "B3 chassis 0 ena 0 welsh 14 10 
8}in. x 4$ln. (Dial Escutcheon available for 4/9). (b) B3PP i 0 0 £7 0 12 of £1 19 
THESE RECEIVERS ARE BRAND NEW AND FULLY GUARAN- a COOMGHEIRE. |... 27... Ban iol ao) S 0 of £2 3 B 
a $ @) ; %) Super six (assem. chassis only) £2515 O £6 9 0 120f £116 2 
fe Es ve AW3-5 ieee veer £2215 0 £510 0 12 0f £1 12 4 
0 n » AWS-7 wseeoress £25 O O £6 7 0 12of £1 15 5 
THE COLLARO AUTOCHANGER MODEL 3RC/521 WITH A SPEAKER AND:— 
{a) With Modei B3 chassis. Oo £516 0 12 of £1 12 10 
an ä em 1 So ae 9 0 £611 0 12 0f £117 4 
Ak o o Se nr 
2 (d) p Super ajx (assem. chassis only) o! 
i Phone: CENeral f $ io 5 7. Eh ae £1 40 £ 6 0 lof 1 910 
on on 2VUa Ts 5812/3/4 W ar o pe AWIT ws... e wees ee seee £2314 0 £6 0 0  1l2of£l13 2 
7 % An additlonal charge of 10/- is made in each case to cover Carrlage and Insurance. r4 
RARAAARLARLDRALR AAPL ININ INI NINININI ANDI PRS 
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tT onee TO SUIT ANY BUDGET 
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wwe TWO COMPLETE “Hi-Fi” AMPLIFIER KITS ~~~~~~ 


A HIGH QUALITY | 


8-10 WATT AMPLIFIER | A 12 Watt “HIGH FIDELITY” 


rS 


AINI 


THE IDEAL’ AMPLIFIER FOR Punnd AMT LIVER. an 
mprising a Main Amplifier Chassis an 

GENERAL HOME USE AND FOR a Remote Control Pre-Amplifier-Tone 
SMALL HALLS, ETC. Contro! Unit. The remote control 
Price of COMPLETE KIT unit measures only Zin. x 4in, x 
including Valves and Drilled 2in. and contains four controls, 
A being: Bass-Treble-Volume and a 
Chassis, ete. £7/10/0 | Radio, Grain, Microphone Switch 
(Plus 2/6 Carr. & Ins.). | control, It incorporates its own 
feedback circult on the Baas 


za “oe ee eS Py 10/0 Channel. Loop negative feedback 
is employed on the Main Amplifier 
E Bictely Bankston / 4 which has a valve line up of 6J5- 


b DRENE G, 6N7-5U4 with two PX25's ìn 

Designed for high quality reproduction up to an output ievel of 10 watts, having 6V6s | push-pull and 6J5 and 689N7 
in Pusb-Pali and incorporating negative feedback. It is suitable for use with all types are used in the remote control unit. 
of Pick-ups and most types of microphones and the output transformer provides for THE COMPLETE KIT IS 
use of 3 and 15 ohm speakers. chose sey eS | AVAILABLE FOR £14 I 0 | 0 
@ Valve line up 6J5, 68N7, 5Z4, with 6V6s in push-pull. (Carr. & Ina. 3/- extra). 
@ The undistorted output level of up to 10 watts is produced from an Input of .25 THE COMPLETE UNIT ASSEMBLED 

volts. r > 
@ First class reproduction of Radio (where a Tuning Unit is used) and Record Playing. ae as cat Ad l uo Bo apl Gad) 
@ Separate Bass Boost and Treble Controls provide an excellent range of frequency -P. Terns £4/5/- Deposit, OR : ; 

control. The measured frequency range of the amplifier with this unit shows an excellent rer- 
@ Very satisfactory results are obtained with an average type of high impedance ponse from 14,000 cycles down to 20 cycles, the bass and treble controls allowing 


independent control of gain at both ends of the frequency range from zero to a gain of 50. 


Moving Coll or Crystal Microphone, a clear speech level of x. 5 watts output 
a a p p Ea BS P It can be seen, therefore, that ample correction Is provided to suit any type of pick-up 


being obtained. 
@ Power supplies (HT and LT) are available for a Tuning Unit. with any type of recording. Input voltage for maximum output is 70 mV, 6.3 volts at 
@ For operation on A.C, Mains 200-250 volts 50 cycles. 2 amps, and 30 mA. H.T. is provided for tuning unit, etc. This Amplifier compares 
THE ASSEMBLY MANUAL is available for 1J- and includes detailed layouts and com- | well with the Williamson and similar designs at a traction of thelr cost. The complete 


NANI NP NILA NENA LPR NA NA NANE el NENA NA 
PSP NIN INA NINANI NENI NENI NI NENINÍ NINININI NINS 


ponent Price List. | set of assembly instructions are available for 2/-. 
oe a a ar ae” OC ace pS ae aa es eee N NINN IRIN IN IN LIL DOINGS 


The NEW “LEAK” | A 4-VALVE QUALITY 


TL/10 AMPLIFIER and “PUSH-PULL” 6-8 watt 
“POINT ONE’? PRE-AMPLIFIER AMPLIFIER 


ia for use on A.C. mains. Incorporat- 
Thia Amplifier has a maximum 
output of 10 ke sad ing Negative Feedback. Filter 


pend uoa en Taa 
the world renowned LEAK ny Ne a ie 
. reputation for precision en- man ie Laine ‘a 
gineering; fine appearance and eine tees s A 
fastidious wiring, The Pre- AL ioe Tightecight 
Aroplifer will operate from es Seibel needs aad 
any make or type of pick-up. i D Nt 
A continuously variable in- Stand Sd ce Unt Sa 
put attenuator at the rear of al g-playing 


ds, A tone control is 
the Pre-amp. permite the Tecor: Be s 
instantaneous use of crystal, incorporated, and the 10-watt out: 


i put transformer is designed to 

Ae te and ee match 2 to 15 ohm speakers. The overall 
a Plea ae Sembe for" A size of the assembled chassis ls 10in. x 
a iat sarees apie ttun Bin. x Tin. high, and full practical diagrams are 
Raydio ee 8.A.E. fo Dear tive supplied, Price, including drilled chassis and 
ator is r p valves, of complete kit, £6/17/6. Price of assembled chassis, 


IF 


lentiet. | supplied ready for use, £8/12/6. Pius 5/- Carr, & Ins, Full descriptive leaflets are 
PRICES : available separately for 1/-. 
(a) ape ore AMPLIFIER WITH PRE-AMPLIFIER, £28/7/0, or £7/2/0 WE HAVE IN STOCK THE NEW COLLARO 
eposit an 2 mont ay 2. 
(b) The TL/IN MAIN AMPLIFIER ONLY: £17/17/0 or £4/7/0 Deposit and 12 
months at £1/5/4. «TRANSCRIPTION ” RECORD PLAYERS 
(c) The ** POINT ONE” PRE-AMPLIFIER ONLY : £10/10/0 or £2/12/6 Deposit Model 2000 comprises the Transcription Motor and Turntable complete with 3-speed 
and 12 months at 15/-. Gear and Switch mounted on a banjo type unit piate. Price £13/9/6. H.P. terms— 
= — Deposit £3/7/- and 12 monthly payments of 19/-. 
A BULK PURCHASE ENABLES THIS Model 2010 has the same specification as the Model 2000 except that it is mounted 


tangular unit plate and i juipped So f 
SPECIAL PRICE REDUCTION PIOK-UP HEAD. Comprising « speciai low resonsace arm and AmA bearings. 


Price £18/4/9. 
OF THE FAMOUS H.P. Terma—Deposit £4/14/9 and 12 peony payments of 21/5/4, An Nlustrated 


SHAFTESBURY PORTABLE AMPLIFIER | leaffet is available on receipt of 8.A.E 

fe ae ae | ROGERS—RD BABY de Luxe MK II 
Players and Microphone. Also Eagles | we í 

Aa a o e AMPLIFIER with RD JUNIOR mMk ti 
PRE-AMPLIFIER COMPLETE FOR 


both Gram. and speech as requested. 
£23 I 0/0 (Plus 7/6 Carr. & Ins.) 


H.P. Terms: £5/15/- Deposit and 12 
Months at £1/12/4-. 

A medium-priced 8-10 watt push-pull de 
Luxe Amplifier of very attractive appearance 
and embodying ablgh standard of workman- 
ship. Complete periormance data is ayailabie. 
Please send 8.A.E. 


THE COLLARO MODEL 3/514 3-Speed Non-Auto Nehanve Unit 


£71196 (Pus 6/- Carr. and Insur.) Normal Price £12/17/6 


© Complete with High Fidelity Crystal * TURNOVER” Head which 
incorporates a scparate stylus for L.P, and Standard Records. 

© Will play 7 inch, 10 inch and 12 inch Records. 

@ Brand New and Complete with mounting instructions. 


COMPRISING 


(a) A4 Valve High Gain Amplifier for 
use on A.C. or D.C. mains 200-250 
volts with 5 watts output. Incorporating independent Volume Con 
trols for Mike and Gram, either of which can be faded at will, a variable 
Tone Control and independent input sockets for Mike and Gram. 

(b) A Transverse Carbon microphone which obtains ita polarizing current 
from the ampliflier—no batteries are necessary. 

(c) An 8in. Goodmans P.M. Speaker with the * Ticonal * magnet for frst- 
class reprodaction., 


THE COMPLETE EQUIPMENT is all contained in the 
PORTABLE CARRYING CASE £1 8’ 0’ 0 


Having been reduced from £30/9/-- HIRE PURCHASE TERMS, | 
DEPOSIT £4/10/0 and 12 monthly payments of  21/5/4: 
© Light in weight @ Easy to CARRY @ "GENUINELY PORTABLE. 
An illustrated leaflet containing free data ia available on receipt of S.A.E, 


When submitting orders, please include postage and packing. 


STERN RADIO | 


LTD. 
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BATTERY PORTABLE 


THE “MINI TWO-THREE” 


An“ Alldry ” Battery Portable of 
midget size, Glin x4fin. x 3}m. 
designed to cover medium wave- 
band 190-559 metres, with use of 
short trailer aerial. 

The simple design of this Receiver 
is so arranged that either a 3-valve 
set or a 2-valve (afterwarde easily 
converted to the 3-valve) can be 
made, 

Consists of a T.R.F. circuit using 
a regenerative detector with H.F. 
stage and a high gain output | 
pentode. Valve line up IT4— 
IT4—DL94. 

The 2-valve set can be completely 
built for 24/3/86 (less case) and 
the 3-valve for £5/3/- (less case). 


A Midget 4- vaive 


qreRY Superhet Portable 
BA covering medlum and long wave- 
bands. Designed to operate on 

A.C. mains 200/240 volts or by an 

“ Alldry ” battery. The set is designed so that the 
main section can be supplied as a separate unit, and can 
be added at any time. The set supplied as an * Alldry" | 


battery Superhet can be accommodated In the attache 
case illustrated (size Sjin. x 4}in. x 7in.). This is 
attractively finished in lizard, maroon, dark green or 
blue rexine. As a combined Mains/Battery Superhet 
Portable a polished cabinet is available to accommodate 
both Mains Unit and Batteries. Circuit incorporates delayed Each price includes valves,speaker 
A.V.C, and pre-selectiye Audio Feedback. The Set is complete in every detall and and drilled chassis. 
includes ready-wound frame aerials, fully aligned I.F. transf. and drilled chassis | Send 2/- for the assembly instructions: they include simple and 
etc. Overall size of assembled chassis Sin. x 4in. x 2fin. This receiver as illustrated, complete practical component layouts and diagrams which enable 
can be completely built for £8/16/3 (plus Maina Unit if required). Send 1/3 for the fully descriptive Assembly | the most inexperienced constructor to successfully build either set. 
Book which includes Practical Layouts and complete Price list of Components. Attache case avallable | All components are available for separate sale, a price list being 
separately, 37/6. supplied with assembly instructions. 


“PERSONAL SET” BATTERY ELIMINATOR | INICONSTRUCTORS!!! 
cee Ei ot Oe erica tag A NEW SUPERHET = 
approx. 69 volts and 1.4 volte. TRANSPORTABLE 
THE “SUPER THREE” | 
ti 


i 
i 


This eliminator ia for use on A.C. 

mains and is suitable for any 

4-valve Superhet Receiver 

requiring H.T. and L.T. à 

voltage as above, or Designed for loca! station reception 
without the use of an external serial. 

The Kit is quite easily and This design provides for a 8 valve 

quickly assembled and is 4 (plus Metal Rectifier) Superhet 

housed in a light-aluminium case size 4jin. x lfin. x 3fin. Price of complete Kit with Receiver incorporating a Frame Aeria! 


! 
l 
| 


approx. to 69 volts. 


easy-to-follow assembly instructions, 42/6. s for “ room to room” use, provision 
In addition we can offer a similar COMPLETE KIT to provide approx. 90 volts and is also made for a short external 


1.4 volts. Size of assembled unit 7in. x 2łin. x Ițin. Price 47/6. aerial, if required, for the reception 
ae of Continental Stations. 
= Briefiy the features are as follows:— 

@ For use on A.C. Maina 200-250 volta. 
| @ This set includes a Mains Transformer and Chassis is NOT live to mains (as many 
| other sets of this type are) and consequently the Receiver can safely be used in the 
| Kitchen, ete. 

@ Valve line up 6K8—6J7—KT61, plus Metal Rectifier. 

@ The I.F, Transformer ls supplied * pre-aligned ™ and thereby ensures extreme 

simplicity of Tuning—in fact, more simple than most T.R.F. Receivers, 

@ Compact and easy to buiid simple “ point to point " practical diagrams are supplied 

with a completely drilled chassis. 

The complete Receiver Chassis can be built to cover the £6 6 6 

Medium Waveband only for « a 


A COMPLETE 


“CAR RADIO” 


FOR THE HOME 

CONSTRUCTOR 

1ifin. x 4łin. x 3}in. 
A design of a complete 5-VALVE 
SUPERHET Bee eae cm 

lo; an R.F. ge, an p 

e a a separate IDP COR Sats size 44x2} 
x 6}in. for use on 6 or 12 volt D.C. supplies. 
rates A all components to build this complete Recelver and Vibrator Pack Or to cover both Long and Medium Waves for £6 a 16 a 3 
including a Metal Case, Valves, Drilied Chassis and 5in. P.M. Speaker for £13/9/6. H the Receiver ia first built to cover the Medium Waveband, Long Waves can be added 
(Carr. and Ins. 5/6 extra.) Or the Receiver Components for £9/19/6 and the Vibrator at any time, separate diagrams are provided for this purpose. 
Components for £3/10/-. 3 P The attractive Polished Wood Cabinet 11} inches wide, £1 1 0 
This is NOT an EX-GOVT. Receiver, it is a new design employing new Components. 8} inches high and 6 inches deep Mlustrated above Is . ` 
Send 2/8 for the complete set of ASSEMBLY INSTRUCTIONS, CIRCUITS and | The CONSTRUCTOR’S MANUAL is available for 1/-, this shows the component prices, 


PRACTICAL LAYOUTS, including 2 complete individual Component Price List. which are all available for separate purchase. 
DUAL-CHANNEL PRE-AMPLIFIER and TONE CONTROL UNIT 
TH E N EW ARMSTRO N G F.C.48 This comprehensive PRE-AMPLI- 
FIER and TONE CONTROL 
OUTSTANDING FEATURES INCLUDE :— UNIT provides a full con- 
trol of bass and treble in 
@ 8 Valves including 2 double Triodes. conjunction with a main 
@ 8 Watts output from push-pull tetrodes. Heavy negative feed back is used resulting Volume/Mixer Control. 
In negligible distortion and high damping factor. It pan be used with any 
Provision for using F.M. adaptor to receive the present bigħ quality transmissions amplifier and with any 
jj irom Wrotham ane the new B.B.C. V.H.F. stations. pick-up, toe a mee 
: z ency con TO 
© An accessible socket at rear provides the power supply for this unit. by the atte ettording ample 
@ Independent controls glve BASS and TREBLE lift and cut with unique Thermo- compensation for all types 
meter visual Indicator. a piskap = mauren AA 
ii of recordings, Le. Dg! ’ ercan 
@ Gram position on wavechange switch. J and long-playing, without recourse to 
@ 4 wavebands Coverage 16-51, 50-120, 190-550, 1000-2000 metres. Pik oplcerecion ee oe flexibility of the bass and treble control is such that 
a Ailia e level of bass and treble can be set to suit any conditions irrespective of the volume 
© tarretan eplene Mannare output of the amplifier. Response characteristics are given in 12-watt amplifier advt. 


CASH PRICE COMPLETE and READY FOR USE £23/18/0 | Ibe umit measure only Tin, x din. x 2in., inoluding self-contained power supply and 


san be accommodated either on or away from the main amplifier, i.e., on the front panel 
Plus 7/8 Carriage and Insurance). of a cabinet or any other position. Price including drilled chassis, valves (68N7 and 
CET Sie DiC amnie gs ame 635), £3/16/9. Complete assembly data are available separately for L-. Completely 
aasembled and ready for use, £5/5/-. 


AN AMAZING OFFER! 


A COMPLETELY ASSEMBLED 
4 VALVE T.R.F. CHASSIS 


H.P. Terms. Deposit £5/18/- and 12 months at £1/13/9. 


“ MINI-TWIN ” 1-VALVE BATTERY SET 


A design of a simple 1-valve 2-stage Battery Receiver, 
giving excellent resulta on medium and long wavebands 
and having exceptionally low battery consumption. 
Drilled chassis and practical diagrams make It the ideal 
set for the beginner to build. 


The complete chassis, including valve, can be built for @ Including a 5in. P.M. SPEAKER and VALVES FOR ONLY 
37/6, plus an oe the oor plastic case ls 9/8. bs F 

d suitable he: ones, le biai ú 
The complete aealy instructions, layoute and a com- < > a £6 9/ 6 


This receiver is of the very 
latest design and is for use 
on AC. or D.C. Mains. It 
covers both Long and Medium 
Wavebands, and includes the 
modern BVA miniature valves 
The line up being 12 BA6— 
12AT6—12A6—35W4, It 
incorporates Permeability 
Tuned Coils, thus ensuring 
excellent sclectivity and sensitivity. 
The overall size of the complete chassis 
including speaker is l0}in. x 4}in. x 64in. 
An attrastive Bakelite Ivory-finished Cabinet 
size Ligin. x Sgin. x Glin. is available for 16/6 (plus 
2/6 carriage and insurance). 


ponent price list are available for 1/6. 

This Receiver also performs excellently, without 
modification, as a tuning unit, and, in addition, with 
simple modifications for which a complete diagram 
ig provided, makes a first-class pre-amplifier for pic k» 
up or microphone. 


109 m 115 FLEET ST. 


LONDON, E.€.4 = Phone: CENTRAL 5812-3-4 


en aa 


(Plus 7/6 carr. 
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RADIO 
TELEVISION 
MONEY BACK’ GUARANTEE 


GOODS OF QUALITY 
PROMPT DESPATCH 


WIRELESS WORLD 


N.W.11. 


Telephone: MEADWAY 1736. 


BUILD YOUR OWN 


We can supply all the parts (including valves, 5in, moving 
coil speaker, cabinet, chassis and everything down to the 
last nut and bolt) to enable YOU to build a professional- 
looking radio. The chassis is punched and drilled ready to 
There is a choice of any of three 


mount the components. 


RADIO! 


attractive cabinets 12in. long, bin. wide by 6in.° high, as 
v4 follows; either ivory or brown bakellte, or wooden, finished 

in walnut. Complete and easy-to-follow point-to-point 
circuit wiring diagrams supplied. 


MODEL IT. RF. RECEIVER 

This is a 3-valve plus metal rectifier T.R.F. receiver with a 
valve line up as follows: 6K7 (HF), 637 (Det.) and 6V6 
(Output). The dial is illuminated and when assembled the 
receiver presents a very attractive appearance. Coverage 
is for the Medium and Long Wave Bands. Operates on 


200/250 volts A.C. Mains. 
£5 . 10.0 


Plus 2/6 Packing 
Carriage, Insur. 
T.R.F. RECEIVER 


MODEL 2 SUPERHET RECEIVER 

This is a powerful midget 4-valve plus metal rectifier Super- 
het Receiver with a valve line-up as follows: 6K8, 6K7, 6Q7, 
6V6. The dlal is illuminated and coverage is for the Short 
Wave bands between 16-50 metres, the Medium Wave 
banda between 190-450 metres, and the Long Wave bands 
between 1,000-2,000 metres. Operates on 200/250 volts 


AG. mains. 
£7 


Plus 2/6 Packing 
Carriage and Insur. 


ALL COMPONENTS SUPPLIED ARE GUARANTEED FOR ONE YEAR 


NOTE: We would respectfully suggest to those interested in building this receiver that they send for OUR Instruction Booklet. 
Antending constructora can then judge for THEMSELVES how comprehensive this Booklet ts. 


Instruction Booklet and priced Parts List avaliable separately at 1/-. 


returned as NEW within 7 days. 


This money will be refunded if circuit diagramis 


MAINS NOISE SUPPRESSOR KIT 
Consisting of 2 specially designed chokes and 3 condensers. 
Extremely effective, cuts out all mains noise. Can be 
assembled in existing receiver or separately as desired. 
Complete with circuit diagram, 4/11, plus 1/- P.C. 


BATTERY CHARGER KIT 
Incorporates metal rectifier, Transformer is suitable for 
: A.C. mains 200/250 volts. Charges either 12, 6 or 2 volt 
accumulator at 1 amp. Complete with circuit diagram. 
Price 19/11, plus 1/6 poet and packing. 


THE LATEST RANGE OF W.B. H.F. SPEAKERS 
incorporating the NEW Composite Cone 
W.B. Gin. H.F., 10,000 lines, 3 ohms ........ 
W.B. Sin. H.F., 10,000 lines, 3 ohms . 
W.B. Sin. H.F., 12,000 Nnes, 3 ohms . 
W.B. 10in. H. F., 12, 000 lines, 3 ohms... 
(Also available 15 ohms im: 


ELECTROLYTIC CONDENSERS 
BRAND NEW! 
8 mfd. 500 volt. Aluminium Container, Height 2jin 
x lfin. dia. Price 1/2 each, 12/- per doz., 140/- per gross 


19.6 


We can supply this Receiver ready built at £8/15/6, plus 3/6 p.c. 


WE CARRY LARGE STOCKS OF COMPONENTS AND WELCOME YOUR ENQUIRIES 


NOVEMBER, 1954 


AMPLIFIERS 


L A Ji? IRDIN AY (nudio) RECORD PLAYERS 


* MONTPELIER RISE, 
* LONDON £ 


TERMS OF BUSINESS: Cash with 
order (or C.O.D. Post Items only); 
all orders for small items totalling 
over £2 post free, unless otherwise 
stated. 


4 watt AMPLIFIER KIT 


This Is a 3-valve 3-stage Amplifier for use with Gramophone 
Microphone or Radio. Valve line-up is as follows; 6SL7, 
6V6, 6Z4. Negative feed-back. Tone control. Voltage 
adjustment panel Incorporated. 4 watts output. For 


operation on A.C, Mains 200/250 volts. 
The complete Kit, which includes every item down to the 
last nut and bolt, drilled and punched chassis, and com- 
prehensive polnt-to- point wiring circuit diagram. 
ALL COMPONENTS SUPPLIED ARE 
GUARANTEED FOR ONE YEAR 


PRICE 
Plus 2/6 PACKING, 
£4 ° A) . 0 CARRIAGE & INSUR. 
The Output Transformer supplied ts for use with a loud- 
speaker of 3 ohms impedance, and we would suggest that 
the output of the completed amplifier justifies the use of 
one of the latest W.B. H.F. Speakers which can be supplled 
as follows: 8in., 60/6; 9in., 67/-; 10in., 73/6. All plus 
2/6 pkg., carr. ina. 
Circuit Diagrams only, available separately at }f-. 


| To those who require this Amplifier ready-built we cao 


supply it at £5/1/-, plus 3/6 pkg.. carr., ins. 


RELAYS 


Built to your own 
specification 


MAGNETIC | 
| 
| 


* NEW VALVES 


We have probably the largest variety of valves in 
the country. Let us know your requirements. 
AVO METERS IN STOCK 


SK ARTHURS FIRST 


Send your enquiries for all Radio and Electrica} 
goods, especially those in short supply. 


AvolModel 7 M:s- am eroris ises £19 10 0 
TYPES 3000 and 600 EN a £23 10 0 
HIGH SPEED and A.C. to 400 VOLTS Signal Generator, Mains and Battery ; 
KEY SWITCHES. SEVERAL TYPES IN STOCK Electronic Test Meter aiias 0 
| Valve Characteristics Meter .. 5 0 
E L E Cc T R (0) ue Also full range TAYLOR METERS. List on request 
MAGNETIC Triye wANUALS | tsak Tego Angier 
Mullard eeen 5 fier complete asss. £28 7 0 
Cc Oo U N T E R . 50 Chapman Tuning Units £17 6 8 
| SEW Ke. S 5 0 Leak Tuning Unite......... 435 6 3 
| ri 0 Grundig Tape Re- 
Mazda, Part 2 ws 2 Corder oe Mnie: £68 5 0 
saree d Valve Grundig Microphone ... £6 6 0 


| Guide -eee 
| Art and Science e 
MAJOR TYPE 6x1}x l} ims. P t Repro $ 
3 ohms operates on 3/6 Be sou i ica: 
500 ohms operates on 18/24 y tion P 


1,000 ohms operates on 100/110 Vo. 
2300 ohms operates on 200/230 Vo. 
17/6, Post and Packing, 9d. 


PBAPDBPDPAPDA-PDA-PDADPAAPD OD 


JACK DAVIS (RELAYS) LTD. 


36 PERCY STREET - LONDON W.I 
MUSEUM 7960 LANGHAM 4821 


IAIN DT IDINIDIIN DOTO OINDIO OOS | | 


aa 
pana 


Replacement 2 


Postage 6d, each extra. 


props. A 


GRAY HOUSE, 150-162 CHARING GROSS ROAD, LONDON, W.C. 
_TEMple Bar 5833/4 and 4765. A 


Recording Tapes: 
All makes in stock. 


Terms C.O.D. or Cash wlth order. 
Goods offered subject to being unsold 
and'to price alteration. 


2 6 


EST, 
1919 


RTHUR GRAY. LTD. 


Cobles: TELE GRAY, LONDON 
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ANOTHER “SCOOP” 


A COMPLETE 5 VALVE 
RADIO CHASSIS S 


BRAND NEW AND UNUSED 
AC/DC Mains 200/250 volts _— 


ror / LESS VALVES 
69 6 Postage 3/6d. extra. w LF. 465 Kejs. 
X% 4 Watts output. f 
COMPLETELY WIRED AND READY FOR USE, WITH THE ADDITION OF K AV.C 
A SPEAKER AND OUTPUT TRANSFORMER. ate 


Two controls only : Volume and Station switch. K 3 Station Pre Set. 


Valves used: 10C1 freq. changer, 10F9 or UF41 I.F. Amp., THE IDEAL x Frame Aerial. 
10LD11 AVC and Det., 10P14 output, U404 or UY4I rect. SECOND SET X Fully aligned. 


YOU CAN FIT THIS UNIT INTO YOUR EXISTING T.V. A Cabinet will be X Size of chassis 
RECEIVER FOR RADIO RECEPTION available shortly only 10” x 54” 
2 


Circuit diagram supplied. Available separately at 1/6d. Post Free. max. height 57”. 


STILL ANOTHER SUPER BUY 
Tape Recorder 


TEST SET TYPE 28 MODULATION INDICATOR TYPE| HIRE PURCHASE 
P.R.F. Output Meter. Contains 0-50] 2. Frequency 3,000-6,000 Kc/s. 

microa ora inch moving coil meter. | Contains 0-500-microamp meter, 2} TERMS AVAILABLE 
Mounted in strong metal case, size] inch moving coil. Fitted in metal 

6in. high, 3}in. wide, 3in. deep.| carrying case with leather handle} JN CERTAIN 
Complete with all plugs and cables.] Size 11} x 7 x 6} inches. Hi mpd 
T Bee ges or, pngen IDEAL PoR, mee Boe eG ITEMS ance, single 

i TIRAN > fixing. * 
9} x 5} inches. Rubber padded VALVE. VOLTMETER, ETC. Send for pro- Siae lin. dann tin, high. 


eads 
By “Phidelity” 


fitments. l form T k. 
LASKY’S PRICE 45/-. posa . win trac 
IDEAL FOR CONVERSION INTO : R la 4 o apesi a A 
MULTIRANGE VERSTOE Carriage 3/6 extra. Please give de- Seepage ack: 


= cauipment you | FAR BELOW ACTUAL MANG: 
AMENT TRANSFORMERS i o Ü 4 
a ee a © bps. 25 v. iry o. FACTURING COST. LESS THAN 
PORTABLE RECORD PLAYERS ; HALF USUAL PRICE. 


‘6. 63v. . 9'6. i an a 
Single speed auto changer, with IE OY. 3s FS tation. Limited Quantity only. 
FEW LE 


amplifi I A FT = 
AS PREVIOUS ADVT: PERSONAL BAKER'S SELHURST SPEAKERS ARTAS SEMELED 
£10.19.6d. Carriage 10/6d. CALLERS © Stalwart.” 12in. 15 CAR RADIOS 
— ONLY ohms impedance. ia Ses size case, 1255 a 6in. 
SUPERHET com PACKS quency response 30- t most cars. or either 6 or 
th Circui Tape Recorder Am- | 13,500 c.p.s. Power 


Wi li 6 1 12 volts, depending on vibrator. 
.L.M.S.G. Size: 4i x 5 x hin. p a bied ad handling capacity 15 Chassis supplied with 5 octal valve 
ol ih, tin. spindle. 19/6. fully assemhtec and | watts, peak A/C. PRICE 


holders, medium wave aerial and 
No. 2 M.S.S. Size: 4 x 4 x 3in.| wired. | Untested, | £5/16/- ; 


setae Š oscillator coils output transformers, 
wie tin. spindle. 16/-. EA EASKY’S ** Standard.” 12in., 15 volume control, sundry resistances 


Both for use with 465 Ke/s. I.F. ohms impedance. Fre- and condensers, dial and 
: PRICE £4/19/6. oe al 30- Erab: EA finished an brown 

4,500 c.p.s. ower crackle. ial calibrat 

“THE HARROW ” Baffle Radio Cabinet handling "capacity 20 metres, 5 valves to suit. 


LASKY’S PRICE 
Carriage 3/6. 39 /6 


Build a second set to be] watts. either GT or metal ; 
proud of. Pleasing PRICE £6/10/-. 6V6, 6K7 0Z4. LASKY’S PRICE 
design cabinet, ag “ De-Luxe.” 12in., 15 £5/5/-. Carriage 5/- extra. Or 
drilled chassis, ohms impedance. Re- less valves, 69/6. Carriage 5/- 
driveand back. Pears entry cone. Frequency response 18-17,000] extra. Other chassis in various 
in satin mahogany Power handling capacity 15 watts, peak conditions of completion are avail- 
veneer. Outside dims. : Alc. PRICE £8/10/-. CARRIAGE 3/6 per] able for personal callers only. 
Maser wide, 114in. high, f speaker extra 


5 eia (H.P. Terms available). 
LASKYS 36/6 


Carriage 2/-. R.11 5 5 RECEIVERS 


Receiver design uses 
2-6K7, 6V6 and 5Z4. NOW AVAILABLE 
ON H.P. TERMS 


Total cost to build is 
BRAND NEW serore pesparcn 


less than £5/10/-. 
Circuit for receiver I/6. 
These well-known Ex-Air Ministry 
Receivers need no further introduc- 
tion. Supplied complete with 10 
valves and ful! circuit data. 


BRAND NEMCE ć£11.19.6 ASSEMBLED POWER 
Secondhand. Specially $Q 19,6 PACK/OUTPUT STAGE FOR 
Selected. Grade 1 . R.1155 RECEIVER 


For use on 200-250 v. A.C. mains. 
Secondhand. Grade 2 $7.19.6 Complete with 2 valves. In metai 


CIRCUIT for 5 valve car radio, 
using above chassis. PRICE 1/6. 


CAR RADIO AERIALS 
2 section, chrome, 75 inches. 
Side fitting. 15/-. Post 3/6 


RADIO, CABINETS 


Size: 12in. wide, 6}in. deep, 
Rin. high. Finished in 
medium walnut veneer, with 
high polish. Complete with 
back, chassis, and dial. 


, 12 x 7 x 5łin. 
LASKY’S PRICE 16/11. Carriage 17/6 per receiver extra, case Size : 3 
Carriage 2/6 extra. including 10/- returnable on case. EAEI A mar ce 


A LASKY'S RADIO ADVERTISEMENT. SEE OVER. =o a ae 
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No. 4 Complete set of metal- 


No. 1 WIDE ANGLE PAR-|No. 2 The WIDE ANGLE PARCEL | York Unassembled. Comprising 


CEL. Containing ferroxcube | As No. 1 parcel. But less valves. 4 -visi 
& line E.H.T. transformer, ferrox- | LASKY’S PRICE 94/15 ee Ce a Coe 
Q cube scanning coils, frame out- Carriage 2/6 extra. 3/6 extra. 


LASKY’S T.V. CONSTRUCTORS’ PARCELS. 


put transformer, p.m. focus 


unit, frame blocking osc. trans- | No. 3. All brand new components by|No, 5 SPECIAL PARCEL. 


former, 14, 16 or 17-inch mask } Igranic. Comprises E.H.T. flyback line = a8 ' 

and glass, width and linearity f transformer, 7-10 Kv. with ferroxcube core “ind se ne wey Paes 
` controls. Also the following land rectifier heater winding; scanning output Feats E “scanning 

valves:—6U4gt, 6CD6, 6AL5, | coils; frame output transformer: Elac f$ coils, line and frame blocking 

2—6AM5 (N78) 3—12AU7. | focus unit with vernier adjuster, U.25 | oscillator transformers, large 250 


Full circuit. E.H.T. rectifier, 12in. mask and glass. ` 
LASKY'*S PRICEJLASKYS PRICE FOR THE COM- |". smoothing choke, 
COMPLETE £8/15/t1; PLETE PARCEL, 79/6 LASKY’S PRICE 44/6 
Carriage 3/6 extra. Carriage and packing 3/6 extra. POST FREE. 


crvstat proves, Saef 12 VOLT-4 WATT MOBILE AMPLIFIERS | "cosets =T 


Higher Grades Available. 12 


D h SED 
Assorted for 30/-. Post Free. re TEAN N TU 


KT.61 output. Complete with power unit and 
synchronous vibrator (Wearite type QFA/12), 
and all valves. Fitted with rubber covered heavy 
duty battery lead. 

By famous manufacturer, in handsome metal 
cabinet, grey crackle finish. Size: 10in.x6}in.x8in. 
Output impedance 3 ohms. With the addition of 
a suitable loudspeaker, this is ready for operation. 
Finest quality components throughout. Robustly 

constructed for rough handling. 
p 
delity “stu- 


Complete with carbon hand-mircophone with 
screened lead. 

elit s: @a | Can also be used as a power pack and output 

dio stage for a car radio. = 


turn 
over crystal pick-up. 
| LASKY’S PRIC OR LESS | 
LASKY’S £9 19 6 Carriage COMPLETE” £7.1 9.6 | MICROPHONE £6.1 9.6 
PRICE 2 a 


Free. | Carriage 5/- per unit extra. 


TELEVISION CABINETS 


THE ROTHESAY This cabinet is really the }]Now supplied complete with mask, THE DE-LUXE 
last word in outstanding | glass, castors, shelf, bearers, C.R.T. 
y contemporary design. fneck end protector, back, speaker 
Absolutely rigid construc- f fret and baffle board. Finished in 
tion throughout with the f beautiful figured medium, light or 
finest laminated woods,|dark walnut veneer, with high 
veneered in walnut, pol-|polish. Suitable for most home con- 
ished light, medium or!}structor T.V. receivers, including the 
dark shade. The top is4‘‘ Viewmaster,” ‘‘ Practical Tele- 
3 inch thick, Fitted with | vision,” ‘‘ Tele-King,” ‘‘ Magni- 
old anodised speaker grille. f view,” ‘‘ Wireless World,” etc. 
The C.R.T. aperture frame}Can be supplied with cut-out for 
is detachable, supplied to] 14in., 16in. and 17in. C.R. tubes at no 
suit any size tube to order. [extra cost. 


ae eae An allowance of 4s. 6d. will be made 
with the cabinet. Veneered if mhe mask BSanou required.: 16}in.; 
both sides, and polished nside Dimensions: Dep tin; 
to match the cabinet, the width 17i: height 28in. Overall 
viihbenaouikd with full height 32in. and width 18łin. 

dengan Pano inges: WHY NOT CONVERT YOUR 
Gunde dat oan. hith, aare RECEIVER TO A CON, 
2lłin. wide, 2lļin. deep. | Adaptor frames for fitting 9in. or 


Inside dim. 18łin. wide, ; : 
l9łin. deep. Size of top ORO tubes can be supplied if 


22łin. x 2lgin. Thickness 
LASKY’S PRICE 
Carriage 12/6 extra £8 s 1 0 a 0 


jin. NOTE THESE 
H.P. Terms. Deposit £2/17/-, 


GENEROUS SIZES. 
LASKY’S 
PRICE £9 a 1 9 s 6 plus carriage. Balance plus charges 
spread over 12 months. 
plus charges spread over 12 


Carriage 15/- extra. 
plus ch 3-WATT AC/DC MIDGET 
a ict AMPLIFIERS 


doors. 
ELECTROLYTIC | “9” Pull, 


CONDENSERS very high gain 


ALL BRAND NEW |4 valves: 2 ULA in 
8 mfd. 450 v.w. ........ Pea Sipu 
16 mfd. 350 v.w......... 1 UAF42. Input volt- 
16 mfd. 500 v.w. ....... age 100/110 AC/DC, 
20 mfd. 500 v.w. 22121 Very easily converted 
30 mfd. 450 v.w. .......] bop e on STER Ed 
60 mfd. 350 v.w. ... with circuit diagram 
64 mfd, 450 v.w. and full details. Size:— 
150 mfd. 350 v.w 9 x 4 x 4 inches. Uses 2 metal 
400 mfd. 150 v. p rectifiers, 1 each RM2 and RM3 
8 + 8 mfd. 450 v.w, Ideal for ships’ record players, tape 
8 + 16 mfd. 450 v.w. recorders, home record players, baby 
12 + 12 mfd. 350 v.w. alarms, etc., etc. Supplied complete, fully 
16 + 16 mfd. 350 v.w. assembled and wired, with 4 valves. : 
16 + 16 mfd. 450 v.w. .. Highest quality miniature components OUTPUT TRANSFORMERS 
20 + 20 mfd. 275 v.w, .. used throughout, An auxiliary 60 m/a. Midget Pentode ........ 6 
60 + 100 mfd. 350 v.w.,.. output is fitted, for use with a radio feeder. Miniature Personal, 3S4, etc. 3/6 


maid. TEV. sam ae. 
.001 mfd. 12.5 Kv. ase 
.001 mid 15 Kv. T... 
10005 mfd. 10 Kv. ...... 
.0005 mfd; 15 Kv. ...... 
04 mfd. 12.5 Kv. ...... 


CO-AXIAL CABLE 
75-80 ohms impedance. 
Single Core, per yard ...... 8d. 
Twin Core, per yard ...... 1/- 
Twin Balanced Feeder, per ii 


LIMITED QUANTITY ONLY 


COLLARO 3-SPEED AUTO 
CHANGERS. Model 3RC/521. 
New and unused in maker’s 
carton. 

Cream or 
fawn finish. 
Complete 
with hi-fi- 


2 


SPECIAL OFFER 
MAGNETIC RECORDING 
TAPE 


Kraft base. 1,200ft. reels, 17/3. 


H.P. TERMS. Deposit £3/10/- 
plus carriage charge. Balance 


C.R.T. Neck Protectors 2/6. 


SPECIAL T.V. 
CONDENSERS 


132 + 100 mfd. 450 v.w... 
100 + 200 mfd. 350 v.w. 


TABLE MICROPHONE 
STANDS. 
2 Section Chrome. Heavy base. 


MICROPHONE FLOOR 
STANDS. 2 Section Chrome. 
Heavy Base. 35/-. 


METROSLLS. 


10 Kv. 5/-. 


BRIMISTORS. 
CZ.1 1/6 each. CZ.3 9d. each. 


32 + 32 mfd., 450 v.w.,.. 5/11] et: Standard peritode ...... 3/11 
MANY OTHER SINGLE AND| BRAND NEW AND UNUSED. IN Push-Pull 6V6.......... 9/6 
MULTIPLE CONDENSERS] MAKER'S CARTONS. Multi Ratio, P.P. ...... 


IN STOCK. 


Heavy Duty, P.P. ...... 
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THE TELE KING 


5 CHANNEL 16 or 17 INCH 


SUPERHET 
RECEIVER 


WIDE ANGLE — LARGE SCREEN 


Do you know . this famous and well tried home 
constructor set can now be built for £29/10/- 
including valves. Only tube and cabinet extra. 


EVERY COMPONENT CAN BE SUPPLIED 
SEPARATELY. 


Full constructional data, wiring dia- 
and circuits. 


Price 6/- 


grams 
POST 
FREE 

38mm. 


WRITE NOWISRORWOUR) NEW) 0 SO M e a AE EAT. ormes. `z 
Line E.H.T. trans., ferrox- 
TELE KING PRICE LIST. abe core 9- 10V e I a Lp oor tes 
WE CAN SAVE YOU MONEY. Scanning Coi, low imp. 25; winding Ferroxcube. . 19/6 
OO ine an CAINE i a Sa K a: . 
CHOKES SPECIAL OFFER. 12 INCH | Frame Output Transformer 10/6 | Scanning coils. Low imp. 2/6 
40 mla. .. 3/3. 120 mja. 7/3] CATHODE RAY TUBES, | Scanning Coils low imp. a E pide any, 
60 mja. .. 3/11 200 mfa. 12/6] Standard types, suitable for | „line and frame. ......... 17/6 | *“ine and frame, by Igranic 14/6 
80 m/a. .. 4/11 250 mja. 14/-] T.V. LIMITED QUANTITY. | Frame blocking osc. trans- a 
LASKY’S PRIC £12/19/6. former, ss! ne 4/6 Dine blocking oscillator trans- ane 
SPECIAL TRANSFORMER | Carriage and insurance 15/- extra, | Line Blocking osc. mans- | | frame blocking oscillator 
Sg ge 8, ha or Focus Magnets Ferroxdure 25/- | transformer .:........ 4/6 
Ba ba Boa ae Teg ION TRAPS. All types, 3/-. Sa Focus Magnets. Iron P Brame vee a ae 7/6 
- is: ERM. | Soane 
PRICE 17/6. 1 C EMOUN Slee GLASS Duomag Focalisers........ 29/6 Without Vernier........ 12/6 
154i ti, size 17}in. 11 | 300 m/a. Smoothing chokes 15/- With Vernier.......... 17/6 
TELEVISION SELENIUM AX GM res sees Electromagnetic focus coil, Focus Coils, Electromagnetic 12/6 
Th ee i DON fies size 16fin. x ma with combined scan coils 25/- | 200 m/a. Smoothing chokes 10/6 
e very latest ‘‘ Sentercell” J 151n.Xfin............. 
S.T.C. range. 12in. Actual size 13in. x CYLDON 5-CHANNEL 
R0 32 kV"... dee ój- |  l0tinxtin. seoses. 4j- | AERIAL ROD SECTIONS | SWITCHED TELETUNERS 
K3/45, 3.6 kV 8/20] Gin) Acma dizendi 8i Steel, heavily copper plated. Braibined: chs 
K3/50, 40 kV INN a a E e e a 12in, long, lin. Sea stant and positive 
< EOR 21/6 | TRIPLEX DARK. SCREEN | PRICE 2/6 per doz. ` POST AL a ee 
PEA fa:6.5. nde oh FREE o e 
KIOO IRV oo ina i 26/- FILTERS Z television channels, 
ne 12) e e eae. ec 716 by p giggle con. 
MANUFACTURER’S I5px TEx ies od. 9/6 RM 
SURPLUS Postage and packing 5/- per piece ao poa RA S a Shitty EF.80 or 6BW7 
R.F. E.H.T. OSCILLATOR | extra. (This ge is necessary full A RF pentode and ECC81 or 12AT7 
Finest quality, y guarantee Double Diode Triode as fre- 
COILS owing to extra packing required). MBA/3. 350-0-350 v. 80 mA. Guta changer Tuning is 
Deubitr Theos S ine —PERSPEX IMPLOSION” IMPLOSION 6.3 v. 4a, 5 v. 2a. Both fila- | obtained by switching incre- 
Š ' | GUARDS, ments tapped at 4 volts. An | mental inductances. Size 44x 
incorporating - es- | ideal replacement trans,  18/-. 24x 24i Spindel ain. 1 
HEARING AIDS cutcheon and filter plate. a a x ta s e onh 
1 Po eE ee 12/6 | MBA/6. 325-0-325 100 mA. | 65. © eee see 
+ ial 2x: Meee Cian I2in. de Luxe............ 15/- | 63 v. i a., 5 v. 2a. x mains pe) tl i ee ae 
with batteries and 3 subminiature | l6in. de Luxe............ 17/6 | tapping board. Brice 22/6. sect 45dB. 
valves. Fitted with internal crystal | e—a Li Ee be pal EA “palit 
l| CRT. MASKS. Brand New f 0-0-250 v. 80 ma. | 29,2! channels, ower gain 
dition. LASKY'S PRICE 39/6. | LATEST ASPECT RATIO. | 63v. 5 a, 5 v.22 ‘Both gle: | 2402, LASKYS PRICE, less 
Post 2/6. ON RE sts a o iE > 7/- | ments tapped at 4 volts. 18/-.] C let vith } 37 
Pamies and Cord. TE use with ron PAPE: Eeee as PECIAL OFFER POST F S SR EE a Ike 
earing aid. LASKY’S PRICE TY: aa CHARMS anst eis A 5/- | MBA/!8. sS 
17/6. = 12in. Old Ratio........ = she pronk through type. 235-0-235 v. | TAPE RECORDER AMPLI 
Dig Eee mask, with 12/6 60 mA. 6.3 v. 3 a., 12/6. FIERS. Complete with 5 
INTERCOM. UNITS Magee a 4 valves: 2 6SN7, 2 6V6, 1 5Z4. 
4-station operation. For use on ieee pee ee an F 12/6 | MBA/9.  400-0-400 v, 60 mA. | Twin inputs, also volume control 
A.C/D.C. mains 200-250 volts. | tein’ piste wine sans 12/6 | ATI. Auto transformer, 0-10: E AR A e 
Complete, with 3 valves. Fitted in ring ca ies ee $ O watts | chassis, size 11} x24 x9in, Com- 
attractive plastic cabinet. MAS- | 1n Rectangular. ....... = Pek ae a volts 100 watts | plete ‘with valves and Sin. 
TER UNIT £5/19/6. Carr. TELESCOPIC a speaker, Totally enclosed in case, 
5j- extra. AERIAL MASTS LASKY;S PRICE £9/19/6. 


Extension Units, Price 21/- each 


A iously a ised - 
complete. Carriage 2/- each extra. ED paa y Advertised Com 


plete. LASKY’S PRICE 25/- 
Carriage 2/6 extra. 


6hin. 
ar 


P.M. LOUDSPEAKERS 
All with 3 ohm speech coil. 
3}in., 14/6. 5in., 14/6. 8in., 19/11. 
4in., 12/6. 6}in., 15/-. 10in. -» 19/6. 


MANUFACTURERS’ 
COMPONENT BARGAINS 


WIDE ANGLE 


CLOSED FIELD SPERRET 
omda and 6hin. Eliptical. 
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SN 


A MULTI CHANNEL 
TUNER FOR THE TELE 
KING WILL’ BE 
AVAILABLE SHORTLY. 


SURPLUS T.V. 


STAN DARD 35mm. 


Less cover £8/15/-. 

Less cover and head lift trans- 
former £7/15/-. Carriage 5/- 
per unit extra. 


ENERGISED SPEAKERS 
8in. with O/T 600 ohm field, 15/6 
8in. less O/T 600 ohm field, 12/6 
8in. less O/T 1,200 ohm field, 
12/6. 6żin. with O/T 600 ohm 
field, 14/-. 


LASKY: S RADIO 


LASKY’S (Harrow Road) Ltd., 


370 HARROW RD., PADDINGTON, LONDON, 


(Opposite Paddington Hospital) 
Telephone, all departments: CUNningham 1979/7214. 
Please Add a Reasonable Amount For Postage. 
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WIRELESS WORLD 


CLYNE RADIO LTD. 


F.M.!! (Frequen 


We are pleased to announce our complete Kit 
for the * Denco ” F.M. Feeder Unit. 

This unit provides an A.F. output suitable for 
feeding into the audio section of a standard 
broadcast receiver where triode/pentode 
output are available. Within an average of 
30 miles from a V.H.F. transmitter one I.F. 
stage should be adequate, but our complete 
Kit supplied includes all components and 
valves for an extra I.F. stage if necessary, 
or if the unit is used at greater distances. 
Full Constructions! details, theoretical cir- 
cuit, and point-to-point wiring diagram can be 
Supplied for 1/6 post free, or the complete 
Kit right down to the last nut and bolt, at 
only £6/7/6. plus 2/6 packing and postage. 
This unit can be supplied if desired, ready 
assembled, aligned and tested, at £8/ 10- plus 
2/6 P, & P. 


18, TOTTENHAM COURT ROAD, LONDON, W.1 


MUSeum 5929/0095. 


All goods specially selected for quality and value, Prompt Service—Money-back guarantee—It will pay you 
to visit our new rebuilt shop premises. Situated 50 yds only from Tottenham Court Road Tube! (Genuine). 


cy Modulation) 


If tequired we shall be pleased to align this unit for constructors not possessing the necessary 
equipment, for a charge of 7/6. N.B.—Valve line-up is 6AM6, 12AH8, 2-6BA6 and 6AL5. 


Chassis measures only 6jin. x Shin. x fin. 


Demonstrations at 18, Tottenham Court Roadi! 


METERS 

F.S.D. Size Type Fitting Price 
50 microamp D.C. 2in. M.C. CARA 50/- 
250 microamp D.C.2jin. M.C. F.R... 40i- 
500 microamp D.C.2in. M.C, R.P.. 13/6 
500 microamp D.C. 2in. M.C. ER 18/6 
500 microamp D.C. 2łin. M.C. FR... iG 35/- 
1 mA. D.O. 2in. M.C. F. 8q. eS 17/6 
1l mA, D.C. 2in. M.C. F. 8q. (scale calib, 1.5 15/- 
1 mA. D.C. 2}in. M.C. F.R... aide 22/6 
l mA. D.C. 2jin. M.C. Desk Type: oaia erori ER 2716 
5 mA. D.C. 2in. M.C. a ic. sacs 718 
10 mA. D.C. 2jin M.C. R.P. 
10 mA. D.C. 2jin. M.C. FR. 
15 mA. D.C. 2in. M.C. F.R. 
20 mA. D.C. 2in. M.C. F.R. 
50 mA. D.C. 2in. M.C. F. 8q. 
150 mA. D.C. 2in. M.C, F. 8q. . 
200 mA. D.O. 2tin. M.C. RP.. 
500 mA. D.C. 2in, M.C. R.P. 
500 mA. D.C.2)in, M.C. i 
0.5 amp. R.F. 2in. Thermo F. 8q.. 
1 amp. R.F. 2jin. Thermo R.P... 
3 amp. R.F. 2in. Thermo F-. 8q. 
ñ amp. D.C. 2in. M.C. F. 8q. 
6 amp. R.F. 2}in. Thermo F.R.. 76 
20 amp. D.C. 2n. — R.P. 10/6 
50-0-50 D.C. M.C. F. 3q 716 
15 volt A.C. 2}in M.O. F.R... 10/- 
20 volt amp. D.C. 2in. M.C. F. 8q.. 7186 
15-0-15 volt D.C. 2}in. M.O. ER 17/8 
150 volt D.C. 2in. M.C. F.R.. 15/- 
300 volt D.C. 2in M.C. A E Oa 8/6 
R.P. = Round projection Thermo = Thermo-couple. 
F. 8q. = Fiush Square M.C. = Moving Coil. 
F. = Flush Round 
EX-W.D. CATHODE RAY TUBES. Guaranteed full picture. VCR97 at 40/-. VCR517C 


at 35/-. Also VCR139A—Idea! for oscilloscope 2fin. screen at 35/-. 


with slight cut-off, very suitable for oscilloscope, testing purposes, etc., at 15/- only. All 


these tubes are brand new, in original packing, and tested before despatch. 


Please add 


2/6 packing and carriage for any of the aboye tubes. 


R.F, UNITS. All new condition and complete. Case size 9pin. x 7}in. x Sin, 
Type 24,—20-30 Mc/s, 15/-. Switched Tuning. Type 25—40-59 Mc/s, 19/6. Switched Tuning. 


Type 27—65-85 Mc/s, 45/-. Variable Tuning. 


We have a limited supply of RF27 new condition and complete, but tuning dial damaged. 
Price only 30/- each. ALL these units Post Freel! 


TEST METER—EX-ARMY. Direct readings 15 v. and 3 v. D.C., 6 mA. and 60 mA. D.C. 


current, 500 ohms and 5,000 ohms resistance 
carrying strap. 19/6 plus 1/6 P. & P. 
T1154 TRANSMITTER UNIT. Medlum/high. 


ranges. Complete in bakelite case with web 
-powered for C.W.-M.C.W. R/T. 3 ranges, 


10-5.5 Mc/s., 5-3.3 Mc/s. 500-200 Kejs. Absolutely complete; 4 valves, 2 meters, hundreds 
of resistors, condensers, etc., in wooden transit case. Price 39/6. plus 7/6 carriage and 


packing. , 


D.C. TEST METER EX-AIR MINISTRY 
TYPE E, BY AVO. Instrument size 4jin. x 
Sfin. x fin. Black Bakelite case. Meter 
scale length 3in. D.C. volts, 2 v., 4 v., 20 v., 
40 v., 200 v., 400 v., 1,000 v., 2,000 v. 
D.C. current, 20 mA., 100 mA., 200 mA., 
2 amp., 20 amp. Resistance scale, 0-10,000 
ohms. These meters have all been recon- 
ditioned, and are guaranteed perfect 
Supplied complete in leather carrying case at 
£3/19/6, plus 2/- P. & P. Limited quantity. 


R1155A RECEIVERS guaranteed serviceable 


L.T. TRANJFORMER—ADMIRALTY, Heavy 
duty type, 180/230 v. input, 4.2 v. plus 4.2 v. 
at 10 amp. 25/- only, plus 1/6 P. & P. 


HEATER TRANSFORMERS. Special Manu- 
facturers’ surplus. Brand new, tropicalised 
by Woden, for instrument work: Primary 
0/110 v., 220/240 v.. 380/440 v. Secondaries 
0/10 v./20 v./30 v./60 v.j240 v.at 30 mA.. 
6.3 v. .45 A., 6.3 v. 0.9 A. 7/6 ea. only. 
plus 1/6 P. & P, Limited quantities. 


in original packing cases. £7/19/6. Fully 


assembled Power Pack and output stage, to plug straight into R1155 for A.C. 200/250 volts. 
at 79/6. We have a few brand new R1155A at £11/19/6. also in original packing cases— 


Deduct 10/- if purchasing either receiver together with power pack. 


and carriage. 


Pius 10/- packing 


We also have VCR97 * 


We are pleased to announce advan- 
taceous hire purchase facilities on 


any single Item over £10. Ask tor 


details, mentioning 
interested in. 


TAPE RECORDING EQUIPMENT. We 
can offer a well constructed cabinet hand- 
somely finished in grey or brown rexine 
made specifically to take Truvox or Wearite 
Tape Decks Measures 22in. x l4in x 9jin. 
deep. Completely portable, shows attractive 
speaker grill at one end, to take 8in speaker. 
This cabinet is especially made to take 
in addition to the above decks, the very 
latest. ELPICO tape amplifier (Mk V} at 
£16/16/-. Price of cabinet 79/6, plus 
P. and P. 

N.B.—We can supply from stock the latest 
Truvox and Wearite Tape Decks at 22 
guineas and £35 respectively. Reduc- 
tion of 20/- on cabinet it purchased at the 
same time as either of these tape decks!! 
N.B.—We can also supply from stock the 
astounding Truvox Radio Jack. Overall 
length 44in. x 2jin. xX 2łin. Just plug 
into your tape recorder or any suitable 
amplifier to receive direct reception from 
any two local atations, or to make recordings 
{in the case of tape recorder) of any of the 
Programmes radiated by the eclected 
stations. Price only £3/19/11 tax paid, or 
send stamp for illustrated leaflet. 

We algo have in stock Elpico new tape deck 
at £19/19/-. Truvox Tape Amplifier type 
“C” at £16/16/- especially for use with 
Truvox Deck. Truvox Telephone adaptor at 
€2/2/-; also Dictation Attachment at 
84/41- 


SPECIAL PURCHASE, We can offer strictly 
limited supply of * Limpet *” telephone tape 
recorder attachments. Simply stick rubber 
suction pad to base of telephone and plug 
in to input-jack on your tape recorder. 
This automatically records incoming telephone 
conversation. Our price absolutely complete 
beled lead and jack plug. 17/6 only, post 
ee! 

Manufacturer’s surplus high-quality orystal 
microphone type HM7 for hand or stand use. 
A few only at 50/-, post free. We also have 
a limited number of Ronette twin cell crystal 
microphone Inserts at 23/6. 


what you are 


Carrying cases In black leatherette finish. 
‘An extremely well-made case with chrome 
locks and corner pleces for extra strength. 
This cabinet will house any 12in. Hi-Fi 
speaker, but can be put to a number of uses. 
Front panel and lid are removable, and the 
cabinet is packed in a strong cardboard 
container for carrying purposes. Bize: 
18}in. x LOfin. x 16łin. high, 55/-, plus 
5/- post and packing. 

45 Mc/s PYE STRIP.—Brand new complete 
with 6 valves type EF50 and one EA50, 
7O/- oniy. 


METER SPECIAL! We have a limited 
quantity of alreraft electrical thermometers. 
Brand new, by Weston. 2in. moving coil 
meter, flush square fitting. These meters 
have a luminous scale graduated 40-140 
degrees centigrade, but the full scale defiec- 
tlon is approximately 150 microamps! 
Price 12/6 each only, plus 1/- P. & P, 

VIBRATOR PACK. Brand new, by Mallory, 
12 volt input, 150 v. 40 mA. output. Com- 
plete with synchronous vibrator, 27/6. 


NOVEMBER, 1954 


SPECIAL PURCHASE! 
DECCA THREE-SPEED GRAM UNITS. 


A three speed quality single player 
motor complete with 10in. turntable and 
pickup, with the two famous firr mage 
netic plug-in heads type C and D, fitted 
with sapphire stylii, Latest Decca 
canti-lever type counter-balanced pick- 
uparm, Matches the circuit of almost 
any radiogramophone or record re- 
Producer. The first step towards the 
achievement of high-fidelity reproduc- 


tion when used with amplifiers specially 


designed for this purpose, Automatic 
stop of entirely new design. Base-plate 
measures 124in. x llin. Height above 
motor board 2łin. and 3in. clearance 
Tequired below. List price £13/19/6. 
our price only £7/19/6 tax paid, plus 
5/- packing and post. Cream finish. 
We can also supply this unit with the 
special ‘*3-pin to ACOS” adaptor 
and two GP19 heads. Price the same 
£7/19/61 


VERY SPECIAL HIGH-QUALITY RADIO- 
GRAM CHASSIS. We have purchased a 
limited quantity of these chassis by Britain's 
leading manufacturers of quality radiograma. 
Circult is a 3-waveband five-valve superhet 
with A.V.C. Valves 6K8G frequency-changer 
66B8G I.F. amplifier, detector and A.V.C. 
68L7GT. Combined pick-up amplifier and 
A.F. Amplifier on Radio and Gram. 6V6G, 
beam-power output tetrode; 5Z4G full-wave 
rectifier—Employing a special circuit for 
gramophone pre-amplification A con- 
tinuously variable tone-control providee 
ample treble correction without accentuating 
the bass. Large glass dial, horizonta! tuning 
measuring llin. x 3$in. Chassis measure: 
ment: 14}in. x 9in. x 8in. This is a superior 
chassis designed to sell originally in a 
Radiogram costing £79. Our price is 
£11/19/6 only, tax paid, plus 5/- packing 
and carriage. We will gladly demonstrate 
this chassis or any other working item from 
our etocks, to personal callers! 


ool 


BATTERY CHARGER 6/12v. 4A. Attrac- 
tive grey and red metal case. Fused in and 
out. Full charge or half charge, Complete 
with heavy duty crocodile clips. Not Ex- 
Govt. Fully guaranteed. 24/19/86. 


LIGHTWEIGHT CRYSTAL HEADPHONES. 
Brand new, by Rothermel. List price 70/.. 
Our Price 25/-.!1 Limited supply. 


HEADPHONES. Brand new, ex-Govt., by 
B. G. Brown. Type CLR. Low resistance, 
7/6 per pair. Type CHR high resistance, 
12/6 per pair. We can also supply very 
special brand new American ex-Govt, light- 
weight high resistance phones by Trimm 
at 154/- per pair. 


Please add postage under £1. C.O.D. or Cash with order. C,O.D. charge extra—open 9 a.m.-6 p.m., 


Sorry but we close at 1.0 p.m. on Saturday, 


a, 


Monday to Friday. e 


NOVEMBER, 1954 


The R.C. RAMBLER ALL-DRY PORTABLE KIT 
Full assembly details with practical and 
theoretical diagrams can be supplied at 
1/6 post free. This is a truly professional 
4-valve superhet—all dry for medium and 
long waves. A cream plastic top panel, 
with dial engraved in red and green, adds 
to the very imposing appearance of this 
model which is housed im an attractive 
cream and grey leatherette covered attache- 
case type cabinet, measuring only Qn. x 
Jin. x Glin. Weight (iess batteries) 4% lb. 
with batteries 611b, This set really has 
everything ! Built - in frame 
aerial, high quality, extremely 
sensitive, and very adequate 
volume from the Sin. speaker. 
Valve line-up: 3V4, 1R5, 185, 
1T4. All the required components. 
exactly as specified, including 
cabinet, can be supplied from stock 
at the special inclusive price 
of £7/7/- plus 2/6 P. & P. (less 
batteries). Uses Ever Ready 90 v. H.T. 
type B126 at 9/3. Also L.T, 1.5 v. AD.35 
at 1/4. N.B. When batteries are removed 
there is adequate space for mains unit which 
will shortly be made available. 


THE “SUPERIOR FOUR” KIT. Our 
new four-valve receiver. A.C. mains, 


200/250 v. M. and Long Waves. As with 
our very successful “ Economy Four" 
all required components are supplied. 


Valve line-up: 2 68G7, 6X5GT and 6V6GT. 
Chassis ready drilled. Cabinet size, 10}in. x 
1 wide. Maximum depth at base, 
ñin., tapering to 3}in. at top. Sloping 
front. Very attractively finished in light 
walnut and peach. Each component brand 
new and tested prior to packing. Complete 
Instruction booklet with practical and 
theoretical diagrams is provided. Booklet 
available at 1/8, post free. Our price for 
complete kit, £6/9/@1!! Please add 2/6 
packing and carriage. If preferred, we 
can supply Cabinet, Assembly only, com- 
prising Cabinet and bracket wavechange 
switch, dial, pointer, drum pulleys, drive 
spindie, drive spring and knobs, at 45/- 
plus 2/6 packing and carriage. 

N.B.—Our Kits are even supplied with 
sufficient solder for the job! 


THE R.C. GRAM REPLACEMENT CHASSIS KIT 


To meet the very great demand for this type of receiver, we have produced this unlt. For 
Long, Medium, and Short Waves. Valve line-up: 6K8 Frequency changer, 6K7, I.F. 
Amplifier, 6Q7, lst Audio, Detector and A.V.C., 6V6 Output, 6X5 Full-wave rectitier. 
7 For A.C. mains 200/250 volts. 4 watts 
output. Excellent quality. High sensitivity. 
Provision for gram. Attractive illuminated 
Diack, red, green and gold dial, for horizontal 
tuning. Four controls are: Tuning, 
L/M/S/Gram. Vol./onjoff, Tone (variable), 
Chassia size: 13jin. x 5}in. x 2hin. Dial 
size: 10in. x 4$in. Assembly is simplified 
by the use of a 3-waveband coil pack, and 
pre-aligned 465 Ke/s. I.F. transformers— 
high-grade drop-through haif-shrouded Mains 
Transformer, with voltage adjuster panel. 
This chassis can easily be assembled in one 
evening. YHustrated pamphlet with full 
assembly instructions, practical and theoretical wiring dlia- 
grams and Itemised price list, 1/6, post free. 
The main items for this receiver can be supplied separately under. 
Drilled chassis, complete with valve-holders, A/D panel, P/U panel, tuning condenser and 
teady-assembled dial and drive at 39/6. 3 waveband coll pack with gram position, 
39/6, tax paid. Pair of 465 Ke/s. I.F. Transformers, 9/6 pair. Half-shrouded drop- 
through Mains Transformer, 22/6. The total cost of ALL items purchased separately is 
nearly £10, but we shall be pleased to supply al! the required components right down to the 
last nut and bolt, at a special inclusive price of £8/8/-, plus 2/6 packing and postage. A 
set of four small brown or cream engraved knobs to sult is available at 1/2 each knob. This 
chassis ls a professional job in every respect and can be seen and heard at our premises. 
This chassis can also be supplied, ready assembled, in very limited quantities, at £9/19/6 
acking. 


plus 5/- carriage and 
THE “ ECONOMY FOUR” T.R.F KIT 

A three valve plus metal rectifier receiver, A.C. 
mains 200/250 v. Medium and Long waves. We 
ean supply all required components right down to 
the last nut and bolt. Valve line-up, 6K7, 637, and 
6V6. Chassis ready drilled—Cabinet size 12in. long 
by Bin. high by 5in. deep——Choice of ivory or brown 
bakelite, or wooden, walnut finish cabinet. Complete 
instruction booklet wlth practical and theoretical 
diagram. Each component brand new and tested 
prior to packing. Our price £5/10/- conrplete— 
Remember this set is being demonstrated at our 
shop premises! We proudly claim that our fully 
illustrated Instruction booklet is the most comprehensive zvailable for this type of receiver— 
Booklet available at 1/6 post free—this is allowed if kit is purchased later—Please, 2/6 
packing and carriage for complete kit. 


THE R.E.P. ONE-VALVE BATTERY 
RECEIVER KIT. Simple one-valve all-dry 
battery receiver for headphones, easily 


CO-AXIAL CABLE. Standard 80 ohms. 
brown, stranded centre conductor, 6d, per 
yard only ! Not Govt. surplus. Min. 12 yde. 


WIRELESS WORLD 


TWO GANG .0005 mid. Absolutely standard, 
with feet by Wingrove & Rogers. Long 
spindle, 6/6 each, 
THREE GANG DITTO, less mounting feet, 
6/6 only. 
22 SET POWER UNIT NO. 4MK1 ZA10478— 
Complete with 4 metal rectifiers each 250 v. 
60 mA. 2-12 v, 4 pin Mallery Vibrators, 
transformers, condensers, resistors, signal 
1 amp. indicator, etc. etc., in good con- 
dition. Complete in metal box size 10}in. x 
sin. x Bin. Weight 191b., 29/6, plus 5/-. 
VALVES. We have a very comprehensive 
stock of special purpose surplus valves at 
competitive prices. A stamp will bring 
Valve Price List, 
L.T. RECTIFIERS TYPE R.K. A newly 
manufactured range, guaranteed 12 months. 
. 6 


6 or 12 v. La. F.W. bridge type.. JN 
ior 12 iwi Gast. a a aa -. 916 
6 or 12 v. 2a. F.W. bridge type . 11/3 
6orl2v.4a. F.W, bridge type .... 15/- 
6 or 12 v. 6 a. F.W. bridge type ... l 


. 23/6 
CHARGER TRANSFORMERS. Input 230 v. 


6/12 v. 2a. 11/ 
6/12 v. 4a. : N 
6/12 v. 6 a. ue 
COIL PACKS. MANUFACTURERS’ 
SURPLUS. Few only, iron-cored, 7 wave- 


band (2 medium, 5 short waves), comprising 
14 coils, trimmers, wave-change switch, etc. 
etc., complete with copy of manufacturers’ 
original circuit, 50/- only, tax paid. Com- 
pletely assembled. Suitable Glass Dial. 3/6. 


THE NEW R.C. HIGH-FIDELITY AMPLIFER. P.P. 6V6 output. 
cps.—60db at 6} watts. Treble boost and cut—Bnss boost—L.P. correction. 


“CONTEMPORARY.” A well male 
Cabinet in light wood, made especially to 
blend with this type of furniture. The motor 
board is uncut, and will accommodate most 
Radio Chassis and Auto-change units. Size: 
30in. x l5in. x 29in, high. Price £9/15/-, 
plus 10/- post and packing. 


Freq. 25—18,000 
Provision 


for Feeder Unit Max. UNDISTORTED OUTPUT 8} watts. Price 14 gns., plus 7/6. NOW 
AVAILABLE. Kit of Parts, complete with fully illustrated instructions £11/19/6, plus 
5/- carriage. Ilustrated booklet available separately at 2/6. Attractive metal cover, now 
available. With built-in carrying bandle, 19/6. 


24 VOLT ROTARY CONVERTER. Input 
24 v. D.C. Output 200/250 v. A.C. 100 
watts. Complete in black steel box 18}in. x 
lijin. x 8jin. Weight approx, 30 Ib. 
Completely smoothed, incorporates Sodium 
Lamp transformer. Brand new. 92/6. 

LF. TRANSFORMERS, SPECIAL OFFER. 
AJl iron-cored 465 Ke/s. Plessey—Iron-cored 
jin. x gin. x lin., 7/6 pr. Philips, 
size 2§in. x liin. diameter (cylindrical), 716 
pair. By Invicta-—Cylindrical, 2}in. x lłin. 
diameter, 8/6 pr. Also our own special 
ultra midget, size lłin. x 13/16in. x 13/16in. 
Only 9/9 per pair. By Wearite, Type 501 
and 502. 12/6 per pair. 

SPECIAL OFFER.—Garrard AC/DC modei 
USA centre drive motor for 78 r.p.m.— 
Speed regulator — Few only at £7/19/6. 
plus 2/6 packing and carriage. We also have 
in stock —Connoisseur 3-speed motors, pick- 
ups. Pick-ups and heads, by Garrard, Decca, 
Collaro, Acos, Chancery, etc. etc., at current 
prices. 


ELPICO 4-WATT AMPLIFIER. 0/34. 
A emalli 3-valve 3-stage audio amplifier. 
AO 200/250 v. Output 4 watts. 2/3 ohm. 
Sultable for Radio, Microphone or Gramo- 
phone input. Volume and Tone Controis— 
Valve line up. 68L7, 6V6, 573—Engraved 
front panel. Size of chassis only—7in. x Sin. 
x 2in. Overall height—5jin. Price £7/10/-. 
We have in stock the very latest “ Elpico ” 
Feeder Unit type RF/720. Superhet for 
L., M., Short and Trawler Bands. Very 
attractive uminated black and gold dial, 
for immediate use with any amplifier. 15 gns., 
tax paid. 


PORTABLE CABINETS. Manufacturers’ 
surplus. Well made brown rexine covered. 
Will take any standard single player with 
bottom clearance of 3in. Total size closed 
Adin. x 13}in. x 5Sfin., fitted with snap 
catches and carrying handle. 22/6 only, 
plus 2/6 P. and P. 


NETS, We can supply a cabinet for every requirement, Table Model, Extension Speaker, 
oon Player, eA for Projection T/V ! Why not call and see us? d 


4-WATT 2-STAGE AMPLIFIER. Valve 
line-up: 6L6, EF37 and QZ32, com- 
Energised 


plete with 10in. Mains f 
Speaker, £6/19/6. plus j- packing 
and carriage. 


STUPENDOUS HALF-PRICE OFFER It 
DECCA SINGLE SPEED RECORD 
PLAYING DESKS 33A. Easily converted 
to either Standard or L.P. Price with 
one crystal cartridge of either type, 
£4/19/6; or with both cartridges, 
£5/19/8. Plus 5/- P. & P. 
WHIP AERIALS. All copper, 3 sections 
each of 4ft. Screw in, 7/6 complete. 
Ditto, but two bottom sections only 
at 4/6. Both plus P. & P. 1/6. 


built in one evening. All required components 
including headphones, can be supplied at 
inclusive cost of 42/- plus 2/- p. & p. Operated 
by Ever Ready B1I4 type battery available 
at 7/9. Full assembly details avaltable 
separately at 9d. plus 3d. post. 


TELESCOPIC AERIAL MAST. Ex-R.A.F. 
dinghy transmitter mast. Total length when 
extended, 17ft, Collapses into two sections 
euch approx. 24in. Complete with dies and 
Jashings, lightweight duralumin construo- 
tion, diameter at thickest point, 1}in. approx. 
tapering to $in. New condition. 32/6. 
Plus 2/- post and packing. 


We stock MICROPHONES by Lustraphone, 
Ronuette, etc., and have available, ex-stock, 
the New ACOS Crystal Microphone Type 
MIC 35-1 at 25/- and MIC 33-1 at 50/-. 

BRANDENBURG E.H.T. UNITS. 


Wiring diagram supplied. 


SPECIAL 11! 


DECCA LIGHTWEIGHT PICKUPS. 
either Standard or L.P, 


55/-. 


6-9 kV., 6 gns.: 
13-16 kV., 9 gns.; 6-9 kV. coil, 39/-; 10-15 kV. coil. 


Complete: with 
Crystal Cartridge insets. 


8 MFD. 1.200 v. PAPER BLOCK 
CONDENSERS. Size: Sin. x 4jin. x 
3qin., 15/- each. Many others in stock. 


18, Tottenham Court Road, 


Complete with Rest and Tracking instructions. 32/6 


plus 2/6 P, & P. Also their very latest type, as above. 


but with turn-over head, 47/6 only t 


London, W.1. 
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SELENIUM RECTIFIERS 


L.T. Types H.T. Type H.W. 

2/6 v. 4 ahw.... 1/9 120 v. 40 mA 3/11 

6/12 v. $ a.h.w.... 2/9 250 v. 50 mA 5/9 
250 v. 80 mA.... 7/9 

F.W. a Bridge Types RM2 125 v. 100 

6/12 v. 18 ams: 5/9 DAT e -= 3/11 

6/12 v. ae RM3 125 v. 120 

6/12 v. 2a... mA 5/9 

6/12 v. 4a... SELA 250 v. “250 

IZN NA sa MORGUE MN Gael... 1/ 


i 29/9 


9 
6/12 v. 10 a 300° a 275 mA. 12/11 


CO-AXIAL CABLE. 75 ohms łin., 7d yard. 
or fee lengths, 6d. yd. Twin screened feeder, 
9d. yd. 


RHEOSTATS (VARIABLE RESISTORS) 
2 ohms 5 amps, 6/9; 0.4 ohm 25 a., 8/9; 10 ohm 
3 amps., 8/9; 60 ohms 1.5 amps, 14/9. 


SILVER MICA CONDENSERS. 5, 10, 15, 20, 25, 
30, 35, 50, 100, 120, 150, 180, 200, 230, 300, 330, 
400, 470, 500, 1,000 pfd. {.0014F), .002 mfd. 

(2, 000 pfd.). All at 5d. each, 3/9 dozen one type. 


DIAL BULBS, M.E.S., 8 v. 0.15 a., 6/9 doz.; 
6.5 v. 0.15 a., 6/9 doz. 4.5 v. 0.3 a., 6/9 doz. 


ELECTROLYTICS (Current production) 
NO 


T ex Govt. 
Tubular Types Can Types 
8uF 450 v.....-. 1/11 16 mfd. 350 v.... 
8 mfd. 500 v.... 2/6 16yF 450 v....... 
16uF 350 v. 24uF 350 v....... 
32uF 350 v....... 2/11 
32 mfd. 450 v.... 4/9 
64 mfd. 450 v.... 4/9 
8-8uF 350 v.... 3/9 
8-8uF 450 v.... 3/1 
8-8 mfd. 500 v. 4/9 
8-16uF 450 v.... 2/11 
16-16:F 450 v. 4/11 
Gan» pes 16-324F 350 v. 4/9 
8 mfd 350v.. 1/3 16-32 mfd. 450v, 4/9 
8 mfd. 450 v... 2/3  32-32uF 350 v. 4,9 
8 mfd. 500 v.... 2/9 32-32uF 450 v. 5/11 
AMPLIFIER OR CHARGER CASES. Size 14} x 


5§ x 7łin. high. ral made in perforated 
steel. Grey enamel finish, Only 9/ 


VOLUME CONTROLS with long spindles, 
all values less switch, 2/9; with S.P. 
switch, 3/9. 


a 


AMMETERS. Moving coil. 
O—5 amps., 2in. scale, 11/9. 


EX-GOVT. E.H.T. SMOOTHING CONDENSERS | 
.25 mfd. 4,000 v. Blocks 4/9 
.5 mfd. 2, 500 v. Blocks. 
.5 mfd. 3, ’500 v. Cans 
.1 mfd, plus 1 mfd. 8,000 v., 

(common negative isolated). 

1.5 mfd. 4,000 v. blocks 

aaaeei 

EX-GOVT. ACCUMULATORS with non-spill vents 
Unused and guaranteed. 2 v. 16 A. H., 5/9 each. 
or 3 in wood carrying case 9x 7x bin., ”14/9, plus 
3/6 Carr. 

p nn 


EX-GOVT. BESOK PAPER CONDENSERS 


GEC: | 


2 mfd. 800 1/9 4 mfd. 2,000 v. 6/9 
í mfd 500v... 2/9 6-6 mfd. 500v... 5/9 
4 mfd. 730 v. ...... 3/9 8 mfd. 500 v....... 5/9 
4 mfd. 1,500 v. ... 4/9 8-8 mfd. 500 v... 6/11 

15 mfd. 500 v. 19 


5 
4 mfd. 400 v. plus 2 mfd. 250 v. 1/11. 


EX-GOVT. AUTO TRANSFORMERS 50 c/s. 
Double Wound 0-230 v. to 15-10-5-0-195- 
215-285 v., 1,000 watts. 


Double Wound 220/240 v. input. Output 
57.5 v. to 230 v. 21 amps in steps of 11 v. £6/15 
Double Wound 10-0-200-220-240 v. to 
10-0-275-295-315 v. 1,000 watts............ 69/6 
For 110-115 v. input or output primaries 
and secs., can be connected in series. 
0-110-190-2380 v. 1,400 watts .. 49/6 


M.E. SPEAKERS, All 2-3 ohms, 6}in Rola- 
field 700 ohms, 11/9. 10in. R.A. field, 1,500 ohms, 
23/9. 10in. R.A, feld 1,000 ohms, 23/9. SPECIAL 
OFFER. Mains Trans. 200-250 v. 50 c/s, Primary. 
Secs. 300-0-300 v. 150 mA. 6.3 v. 4 a., 5 v, 3 a. 
Half shrouded drop through, 21/9. 
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R.S.C. TRANSFORMERS 


FULLY GUARANTEED, 


MAINS TRANSFORMERS 
Primaries 200-230-250 v. 50 c/s. 


FULLY SHROUDED UPRIGHT MOUNTING 
250-0-250 v. 60 mA., 8.3 v. 2a., 5 v. 2a, 

Midget type, 24-3-3in, 
350-0-350 v. 70 må., 6.3 v. 2a. 5 v. 2a.... 
250-0-250 v. 100 mA., 6.3 v.-4 v. 4 a., c.t., 

0-4-5 v. 3a 
250-0-250 v. 100 mA., 6.3 v. 4 a., 5 v. 3 a... 
250-0-250 v. 100 mA., 6.3 v. 6 a., 5 v. 3 a, 


for R1358 conversion.......0...ccsssseseseeees 29/6 
300-0-300 v. 100 mA., 6.3 v. 4a., 5 v. 3a 22/9 
300-0-300 v. 100 mA., 6.3 v.-4 v. 4a. ct, 

ONG Villas Seseriense sas a 23/9 
350-0-350 v. 100 mA. 6.3 v. 4 a 5 v. 3 a. 22/9 
350-0-350 v. 100 mA., 6.3 v.-4 v., 4 a. c.t, 

LESTI a E asiria eira 23/9 
350-0-350 v. 150 mA., 6.3 v. eg 3 a. 31/6 
350-0-350 v. 150 mA., "6.8 v. 2a,6.3v. 2a, 

[SE Se keene Ro ert erence os 33/9 
350-0-350 v. 250 mA., 6.3 v. 6a, 4 v. 8a, 

ER v. ga a, 4v. 3.: a., for Electronic Eng. 

ee ae a rs 69/6 


Tele 
425-0-428 v. 200 mA., 6.8 v. 4 a., c.t., 6.3 v. 
R gis 


2 K 3 a., Suitable Williamson 


250-0-250 v. 70 mA., 6.3 v. 2.5 a 
260-0-260 v. 70 mA., 6.3 v. 2 a., 5 v. 2a.. 


350-0-350 v. 80 mA., 6.3 v. 2a, bv. Qa... . 17/6 
275-0-275 v. 80 mA., 6.3 v. 3a, 4 v. 2.5 a. 14/11 
260-0-250 v. 100 mÀ., 6.3 v. 4a., 5 v. 3a. 21/9 

aha ae 6.3 v.-4 v. 4 a, ct, 
(1 Cie, Co Oi ee 21/9 
880-0 800. “100 mA, 6.3 v. 4a., ct, 5 v. a 
e E T e a rene: Chcepaeared 9 


5v. 3a 7 29/11 
350-0-350 v. 150 mA., 6.3 v. 4a., 5 v. 3a. 26/9 


E.H.T. TRANSFORMERS. 
2-0-2 v. 1.1 a., 2-0-2 v. 1. 
VCR517 or ACR2X.. 


2,500 v. 5 mA., 
1a. for VCRQ7, 


=S 


6/6 
THE SKY CHIEF T.R.F. RECEIVER 


A design of a 4-stage, 3 valve 200-250 v. A.C. 


Mains receiver with selenium rectifier. For 
inclusion in any of cabinets illustrated above. It 
consists of a variable Mu high gain H.F. stage 
followed by a low distortion grid detector triode. 
The next stage is a further triode amplifier with 
tone correction by negative feedback. 
comes the output stage consisting of a parallel | 
connected double triode giving ample output at an 
extraordinary low level of distortion. Point to 
point, wiring diagrams instructions, and parts 
list, 2/6. This receiver can be built for a mazimum 


| of £4/16/- including cabinet. 


P.M. SPEAKERS. All 2-3 ohms. 3}in. Goodmans 
(Ex New Units), 10/9. 5in. Goodmans, 15/9. 6}in. 
Plessey, 16/9. 8in. Plessey, 15/9. 10in. R.A., 26/9. 
10in. Plessey, 18/6. 10in. Rola with Trans., 29/6. 


R.S.C. BATTERY CHARGER KITS. 
input 200-250 v. 50 c/s. 


For mains 
To charge 6 v. accumu- 
lator at 2 amps., 25/9. 
To charge 6 v, or 12 v. 
battery at 2 a, 
To charge 6 v. or 1: v. 
battery at 4 a., 49/9. 

ABOVE KITS CONSIST 


LOUVRED 
CASE, 
FORMER, FULL WAVE METAL RECTIFIER, 
FUSES, FUSE-HOLDERS AND CIRCUIT, 
Any type assembled and tested for 6/9 extra. 


H.T. ELIMINATOR AND TRICKLE CHARGER 
KIT with case, Mains input 200-250 v. Output 
120 v. 40 mA. and 2 v, $a. Price with circuit 
29/6. Or in working order, 37/6. 


STE 


Finally | 


31/6. | 


OF BLACK CRACKLE | 


| 120 v. 40 mA. 5-0-5 v. 1a 


INTERLEAVED AND IMPREGNATED 


FILAMENT TRANSFORMERS 
Primaries 200-250 v. 50 c/s. 


ea v. ys aues 5/9 4-6.3 v. 2a... 7/9 
v. 3a. 8/11 

Daa 7/11 6:3 00a EOR 17/6 
0-2-4-5-6.3 v. 4 a. 16/9 12 v. 3 a. or 24 v. 
GiBive A am. Ti Sapi S aime a a 7/6 


CHARGER TRANSFORMERS 
All with 200-230-250 v. 50 c/s Primaries: 0-9-15 v. 
1.5 a., 12/9; 0-9-15 v. 3 a., 16/9; 0-9-15 v. 6 a, 


| 22/9; 0-4-9-15-24 v. 3 a., 22/9. 


ELIMINATOR TRANSFORMERS 
Primaries 200-250 v. 50 c/s. 120 v. 40 mA. a 
14/9 


OUTPUT TRANSFORMERS 


Midget Battery Pentode 66:1 for 354, etc. 3/6 
Small Pentode, 5,000 to 30....... 3/9 
Standard Pentode 5,0000 to 3Q. 4/9 
Standard Pentode, 8,0009 to 3Q 4/9 
Standard Pentode, 10,000 ohms ms 4/9 
Multi-ratio 40 mA. 30 : 1, 45 ; 1, 60:1, 90: 1, 

lass B Push-Pull.............- 5/6 
Push-Pull 8 Watts 6V6 to 3 o 8/9 
Push-Pull 10-12 Watts 6V6 to 3Q o! 5/9 


aa 
Push-Pull 10-12 Watts to match 6V6 to 


BETE A DDO ic. css scacases onan ea tions caaaatiess 6/9 
Push-Pull 15 Watts 6L6s, KT66s, etc. to 

| 3 Or 15 OMS... .ccseccescenseneeteceneeettaee 19/9 
Push-Pull 20 Watts high-quality sectionally 

| wound 6L6, KT66, etc., to 3 or 1522........ . 47/9 


Williamson type, exact to author’s spec. 85/- 
SMOOTHING CHOKES 


150 mA., 7-10 H, 250 ohms.. 


100 mA., 10 H, 200 ohms.. 8/9 
80 mA., 10 H. 350 ohms 5/6 
60 mA., 10 H, 400 ohms........... 4j11 
50 må., 40 H. 1,000 ohms. Potted . 10/9 
| 20 mA., 30 H. 1,000 ohms 4/9 
| MICROPHONE TRANSFORMERS 
ECOU A E a MCCETY 5/9 
| EX. GOVT. MAINS TRANSFORMERS 
All 230 v. 50 c/s. input 
| 250- ee v. a Eon 6.3 v. 2a, 
| oss, PEA ST Ti 
«= 9/9 
. 9/6 
| 0-11- 22 v. 15 a. . 35/9 
| 0-11-22 v. 30 a. . 72/6 
16-18-20 v. 35 a......... « 79/6 
| 7.7 v. C.T. 7 amps 4 times. . 25/9 
| 460 v. 200 mA., 6.3 v. 5a.. 27/9 
__. 865-0-365 v. 150 mA ... 8/9 
300-0-300 v. 80 mA, 5 v. 3a.. ara 8/11 
278-0-278 v. 100 mA « 8/9 
300-0-300 v. 150 mA., 610-0-610 v. 150 ‘mA., 
1,250 v POCO gsi vas Seales eee EAEE 29/9 
400 v. C.T, 150 mA. 4v. 6a, 6.3 v. 6a,, 
6.3v.06a,4v.6a,4v.3a,4v.3a, 
dv. 8a, Diarmain E eM i: 2/9 
EX-GOVT. SMOOTHING CHOKES 
250 mA., 10 H. 50 obhmsS.....s. eere 14/9 
250 mA. 10 H. 100 ohms 14/9 
250 mA. 3 H. 50 ohms... 8/9 
150 mA, 10 H. 50 ohms... 10/11 
100 mA. 10 H. 100 ohms, Tropicalised. 6/9 
100 mA. 6 H. 100 ohms. Tropicalised. 3/11 
50 mA. 50 H. 1,000 ohms. Potted .... 8/1t 


90/100 mA, 10 H. my por Fotted. 
50 mA. 5-10 H... . 
L.T. type 1 amp... 


EX-GOVT. TRANSMITTER-RECEIVER TYPE 
ee oe with all valves, only 47/9, plus 
carr. 5/-. 


CHASSIS 

18 s.w.g. undrilled alu- | 

minium amplifier type 
sided). 


16 s.w.g. aluminium, re» 
ceiver type. 


4- 
EL | Ca Xin. x 2pin. 6/11 | Ra x8in.x2sin. 5/3 
MAINS TRANS: | 


16in. x 8in.x 2hin. 7/6 


l4in. x 9in.x 2hin. 6/11 
6a x 8in. x 2}in. 8/11 


léin. x 10in. x 3in. 7/11 
16in. x 10in. x 3in. 8/3 
18 s.w.g. aluminium ul 
ceiver ‘type. 

6in. x 3ğin. x 1łin. 
Thin. x 4}in. x 2in. 
10in. x 5tin. x Zin, 
llin. x ŝin. x 2}in. 


| 16s.w.g. aluminium, am- 
plifier type, 4-sided. 
am | fain. x 8n. x hin. 7/11 
2/9 | 16in. x 8in. x 2}in. 10/11 
3/3 | 20in. x Sin. x 2hin. 13/6 
3/11 | 14in. x 10in. x 3in. 13/6 
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R.$.C. 25 WATT 


Now firmly established and proving extremely popular, our A11 
Quality Amplifier we consider to be the best value in amplifiers 
offered to-day. The volume of its high fidelity reproduction is 
completely controllable, from the scund of a quiet intimate con- 
versation to the full glorious volume of a great orchestra. Its 
sensitivity is so high that in areas of fair signal strength it can 
be operated straight from a crystal receiver. Entirely suitable 
for standard or long-playing records in small homes or in large 
auditoriums. For electronic organ or guitar or for garden 
parties or dance, bands. 

The kit is complete to the last detail, and includes easy to follow 
point-to-point wiring diagrams. 

Twin volume controls with twin input sockets allow SIMUL- 
TANEOUS INPUTS for BOTH MICROPHONE and GRAM, 
or TAPE and RADIO. SEPARATE BASS and TREBLE 
CONTROLS giving both LIFT and CUT. FOUR NEGATIVE 
FEEDBACK LOOPS with 15 db in the main loop from output 
transformer to voltage amplifier. Frequency response + 3 db 
50-20,000 c.p.s. Hum and distortion LESS THAN o.5 per cent. 
measured at 10 watts. This is comparable with some of the 
highest priced amplifiers. Six B.V.A. valves, Marconi-Osram 
KT series output valves. A.C. only, 200-230-250 V. 50 c/s. input 
420 v. H.T. LINE. Paper reservoir condenser. Compact 
chassis. Matched components. OVERALL SIZE 12 x 10 x gin. 
approx. Output impedances for 3 and 15 ohms speakers. 
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AMPLIFIER | 


Available in kit form at 
the amazingly low price of 


Plus 
9 gns. carriage 5/- 


Or ready for use 50/- extra, 


W.B. “STENTORIAN” High fidelity P.M, 
Speaker, HF1012, 10 watts. 15 ohm (or 3 ohm) 
speech coll. Where a really good quality speaker 
at a low price is required we highly recommend 
this unit with an amazing performance, £3/13/6. 


MICROPHONES. Crystal, hand type, good quality, 
£2/19/6. Stand type with base and adjustable 
stand, 25/19/6. Both suitable for use with our 
amplifiers. 


CONNOISSEUR HIGH FIDELITY LIGHTWEIGHT 


MAGNETIC PICK-UP COMPLETE WITH MATCH- | 


ING TRANSFORMER. A fortunate purchase 
enables us to offer limited supplies, Brand New, 
Boxed and Perfect at a fraction of normal price. 
Buy Now at only 26/6. 


PLESSEY 3-SPEED MIXER AUTOCHANGERS 
with high impedance magnetic pick-up with duo 


point alloy stylus for long playing or standard | 
ill play 2,000 records before replace- | 


records. (Wi 
ment stylus required.) Brand new, cartoned, 
guaranteed. Limited stocks at only 10 gns., 
plus 5/- carr. 


COLLARO TAPE DESK MOTORS. 
Clockwise or anti-clockwise. 


Shaded pole 
type. 
110-200-250 v., 31/6. 


Mains input 


H.M.V. LONG PLAYING RECORD TURNTABLE 
COMPLETE WITH CRYSTAL PICK-UP (SAP- 
PHIRE STYLUS), Speed 33} rp.m. BRAND 
NEW, CARTONED. Only £3/19/6 (approx. half 
price). Carr. 6/-. (For 200-250 v. A.C, Mains.) 


A PUSH-PULL 3-4 WATT HIGH-GAIN 
AMPLIFIER FOR £3/12/6 


For mains input 200-250 v. 50 c/s. Complete kit 
of parts including point-to-point wiring diagrams 
and instructions. Amplifier can be used with any 
type of feeder unit or pick up. This is not A.C. 

D.C. with “live” chassis but A.C. only wit! 

400-0-400 v. Trans. Output is for 2-3 ohm speaker. 
(We can supply a very suitable 10in. unit by Rola 
at 27/9.) The amplifier can be supplied ready for 
use for 25/- extra. Full descriptive leaflet, Td. 


| R.S.C. MASTER INTERCOMM. UNIT, with pro- 
vision for up to 4 “ Listen-Talk Back Units” 
individually switched. A high gain amplifier 
enables speech and other sounds emanating from 
the rooms containing remote control units to be | 
heard at the master control. The unit is in kit 
form and point-to-point witing diagrams are sup- 
| plied. A walnut veneered wood or Brown Bakelite 
| cabinet is included. Mains input is 200-250 v. 50 c/s 
| H.T. line 300 v. CHASSIS IS NOT “ ALIVE” 
Ideal also for use as “ Baby Alarm," Sound ampli- 
fication 4 watts, Price only £5/19/6. “ Listen— 
Talk Back Unit” in bakelite or walnut veneered 
cabinet, can be supplied at 30/- each. Full des- 
criptive leaflet 10d. 

The Master Unit can be supplied assembled and 
tested for 30/- extra. 


PERSONAL SET BATTERY SUPERSEDER KIT. 


All parts for an “ All 
Dry” Battery Elimi- 
nator, Complete with 
case. Supplies 90 v. 
10 mA. and 1.4 v. 250 
mA. fully smoothed, 
from normal. 200- 
250 v. 50 c/s mains. 
For 4-valve superhet 
receivers. Price with 
circuit, 35/9. Or 
ready for use, 42/6. | 
Size of unit 5}-4-14in 


BATTERY SET CONVERTER KITS. All parts for 
converting any type of battery receiver to all 
mains. A.C. 200-250 v. 50 c/s. Kit will supply 
fully smoothed H.T. of 120 v. 90 v. or 60 v. at up to | 
40 mA., and fully smoothed L.T. of 2 v. at 0.4 a. to 
1 a. Price complete with circuit and instructions 
only 48/9. Supplied ready for use for 8/9 extra. 


| 
| 


{ 


32 THE 


Terms C.W.O. or C.O.D. 
under £2, 1/11 extra under £3. 
Open to Callers: 9 a.m, to 5-30 p.m. 


CALLS 


Saturdays until | p.m. 


2. | 


Postage I /- extra under 10/-, 1/6 extra 


= LEEDS, 


No C.O.D. under Él. 
Full Price List 6d. Trade Lise 5d. 


R.S.C. 10-watt “ Push-Pull”’ 
HIGH-FIDELITY AMPLIFIER A3 


Complete with integral pre-amp. Tone control 
stage {as AII amplifier), using negative feed- 
back, giving humproof individual bass and treble 
lift and cut tone control. Six Negative Feedback 
Loops. Completely negligible hum and distortion. 


| Frequency response + 3 db. 30-20,000 c.p.s. 


Two independently controlled inputs, Six B.V.A. 
valves. A.C. mains 200-230-250 v., input only. 
Outputs for 3 or 15 ohms speakers. Kit of parts 
complete in every detail, £7/19/6, plus 5/- carriage, 
or ready for use, 45/- extra. Descriptive leaflet 1/-. 


FOUR STAGE RADIO FEEDER UNIT. Design 
of a HIGH FIDELITY, L. and M. wave T.R.F. 
Unit with self-contained heater supply and 
thorough H.T. decoupling. Only 250-400 v. 
15-20 mA. H.T. required from main amplifier. 
Three valves and Low Distortion Germanium 
Diode Detector. Flat topped response character- 
istic. Loaded H.F. coils. Two variable Mu 
controlled H.F. stages, 3 gang condenser tuning. 
Cathode follower output stage. Switch position 
for Gram. and Gram. input and output sockets. 
Performance comparable with the best in Feeder 
Units. For A.C. mains 200-230-250 v. operation. 
Size 11-6-7}in. Illustration, full set of easy-to- 


| follow wiring diagrams and instructions and in- 


dividually priced parts list 2/6. This unit can be 
built for only £3/15/-, including Dial and Drive 
Knobs and every item required. 


R.S.C. TONE CONTROL-PRE-AMP. UNIT. A 
complete set of parts for the construction of a 
very efficient but simple pre-amplifier and tone 
control unit. For use with any amplifier and pick- 
up. Fil. supply self-contained. Size 7}-6-5}in. 
approx. Descriptive leaflet 8d. Price, inc, wiring 
diagrams, 37/6. Ready for use, 15/+ extra, 
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D. COHEN 


RADIO AND TELEVISION COMPONENTS 
23, HIGH STREET, ACTON, W.3 


(Opposite Granada Cinema) 


ALL-WAVE SIGNAL GENERATOR 


COMPLETELY BUILT SIGNAL GENERATOR 
Coverage 120 Ke/s-320 Ke/s., 300 Ke/s-900 Ke/s., 900 Kejs.-2.75 Mc/s., 2.75 
Me/s.8.5 Mc/s., 8.5 Me/s.-25 Me's., 17 Mec/s.-50 Mc/s., 25.5 Mc/s.-75 Mc/s. 
Metal case 10 x 6} x 4fin. Size of scale 64 x 34in., 2 valves and rectifier, 
A.C. mains 230-250 v. Internal modulation of 400 c.p.s. to a depth of 30 


per cent., modulated or unmodulated, R.F. output continuously variable 
100 milli volts. C.W. and mod, switch, variable A.F. output and moving 
cojl output meter. Black crackle finished case and white panel. 
plus or minus 2%. 
P. & P. 4/- extra. 


Accuracy 
£4/19/6, or 34/- deposit and 3 monthly payments 25/-. 


PATTERN GENERATOR 


40-70 Mc/s. direct calibration, checks frame 
and line time base, frequency and linearity, 
vision channel alignment, sound channel and sound rejection clrcuits and 
vision channel band width. Silver placed coils, black crackle finished 
case 10 x 6} x 4łin. and white front panel. A.C. mains 200/250 voits. This 
instrument will align any T.V. receiver, cccuracy plus or minus 1%. Cash 
price £3/19/6 or 29/- deposit and 3 monthly payments of £1. P. & P. 4/- 
extra, 


EXPORT & TRADE ENQUIRIES INVITED 


(N.B. Post and packing charges stated apply to British Isles only.) 


* Both generators guaranteed for 12 months * 
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HANNEY of BATH offers: 


ALL COMPONENTS for:- OSRAM 912 ‘AMPLIFIER and 
MULLARD 5 VALVE 10 WATT HIGH QUALITY AMPLIFIER. 
Send for priced parts list. 


WILLIAMSON AMPLIFIER. Woden potted components. Output trans. WOT.25 
(1.70), 130/-; PIM. 14 a. mains trans., 87/6; PCF.12 150 mA, choke, 44/-; PCF.22 
30H 20 mA. choke, 30/-; PIM 23 (mains trans. for pre-amp.}, 47/8. Resistor (RK 
and Condenser kits (CK) available, RK, main amplifier, 29/6; RK, figs 13 and 27, 
12/6; RK. fig. 15, 28/9; RK fig. 19, 36/-; RK fg. 29, 29/3; CK fig. 13, 15/-; CK fig. 
15, 47/-; CK fig. 19, 54/6; CK fig. 27, 19/-; CK fig. 29, 54/6. 12 19, sliver micas 
(üg. 19), 15/-; 75%, 7l-. Elstone output trans., QO/-; mains trans., 57/6; 1 OH 
150 mA. choke, 20/-; 30H, 20 mA. choke, 10/-. 


FREQUENCY MODULATION. For Wrotham high fidelity transmissions. DENCO 
technical bulletin giving circuit and point to point wiring diagram for building an 
F.M. Feeder unit, 1/6. We have all components available. Priced parts list on 
application. 


W.B.STENTORIAN. High Fidelity Speakers. H610, 50/6; HF810, 60/6; HF912 
67/-; HF1012 (3 or 159), 73/6. 


ACOS Hi-g. Pick-ups. HGP 20-1 std., or LP, 68/8. Heads only, std. or LP, 42/3. 


COILPACKS. DENCO, CP 4/L and CP 4/M, 33/4; CP 3/370 pf. and CP 3/500 pt.» 
42/8. OSMOR" Q” HO, 48/-; LM, 40/-; Batt., 50/-; TRF, 40/-; HF stage for HO 
pack, 20/-; ETA 4-: station pack, 43/8. We stock COILS by Weymouth, Osmor, 
Wearite, Denco, Teletron and R.E.P. 

VIEW MASTER. WIDE ANGLE VIEWMASTER CONVERSION, Complete set of 
parts for converting existing Viewmaster to W.A., leas valves, tube and mask, 
£14/18/6. W.A. Conversion instructions, 3/6; WB113, 48/6; WB114, 23/6; 
WBI115, 42/-; WB116 and WB117, 7/6 each; WB118, 22/6; WB119, 26/9; WB121, 
3/6; WB124, 10/6; Westinghouse 36/EHT/30, 17/-. Plus condensers and resistors 
as per our general list. 


MULLARD “ UNIVERSAL”? LARGE SOREEN A.C./D.0. TELEVISOR. Denco 
drilled chassis with all mechanical parts, 53/6; FD12/4, duomag focaliser, 37/6; 
144/342 rectifiers, 37/2; Goldsman droppers DK87/6, 8/9; DK35/6, 7/6. VA1008 
varite res., 4/6. Other Denco parts, please see below. 

WIDE ANGLE COMPONENTS. ALLEN. Teleking Chassis, 50/-; Coilsets (TK and 
Super-Visor), 44/6; 10.308, 40/-; FO.305, 21/-; DC.300c., 39/6; FC302, 31/- 
GL.16 and 18, 7/6 each; 8C.312, ; AT.310, 30/-; OP.117, 9/-; BT.314, 15/-; 
DENCO Chassis Magnaview, 37/6; Chassis, Super- Visor, 51/6; Coilseta, Magnaview, 
41/2; WA/DCA1, 43/-; WA/FCAI, 31/-; WA/LCI and WC1, 7/6 each; WA/FMA1, 
21-5 WAJLOTI, 42j-; Wa/FBT1, 16/-. 

Send Gd. stamps for our General List of components for Viewmaster, Soundinaster, 
Wliliamson Amplifier, Teleking, Magnaview (Brimar and English Electric large screen 
TV), Super-visor, Mullard Universal, Close tolerance Silver Micas, etc., etc. Please 
vadd 1/- postage to orders under £2. 


L. F. HANNEY 
77 LOWER BRISTOL ROAD, BATH 


Tel.: 3811 
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BC6I0 TRANSMITTERS with speech amplifier, aerial tuning 
unit, etc. Brand new. 


RCA TRANSMITTERS. Type ET-4336. Complete with original 
speech amplifier, crystal multiplier and YFO units. Unused and re- 
conditioned. Can be supplied with very large quantity of spares. 


RCA TRANSMITTERS. Type ET-4332 modified by R.A.F 
for use on crystal or master oscillator. Complete with speech 
amplifier. 


MULT! CHANNEL TRANSMITTER T-4/FRC, with modu- 
lators MD-I/FRC, 2 Mc/s to 18 Mc/s. Each channel 400 w. output. 


T.C.S.6 EQUIPMENT complete with antenna loading unit, 
remote control, microphone, etc. Brand new. 


MAGNETO 10 LINE U.C. TELEPHONE SWITCH- 
BOARDS (complete). 
SCR536 (BC6i l.) in excellent condition. 


A.R.88D’s, A.R.77's, S27's, HRO, BC.312, BC.342, R.109 
and others. 


METAL RECTIFIERS Type IB, D.C. output 10 amps at 22 v, 
input 220/250 v., 50 c/s. 


All above items in excellent working condition. 
Working demenstration upon request. 


SPARES A large selection available for SCR399 (BC6i0), 
ET4336, SCR6I0, EE8 Telephones, and Tele- 
printers type 7B. 


TX VALVES 805, 807, 813, 861, 66A, IOOTH, 250TH, and many 
others. 


Large stock of Tx condensers, crystals and other components. 
Alignment and repair of communication receivers and all other 
short-wave equipment undertaken. 


PCA. RADIO 


New Address, Offices and Works 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


Telephone: RIV 80067 


NOVEMBER, 1954 


MAINS TRANSFORMERS 
Primary, 200-250 v, P. & P. 2/-. 
300-0-360, 100 mA., 6 v. 3 amp., 
5 v.2 amp., 29/6. 

Drop thro’ 350-0-350 v. 70 mA., 6 v. 
2.5 amp., 5 Y. 2 amp., 14/6. 

Drop thro’ 250-0-250 v. 80 mA., 6 v. 
3 amp.. 5 v. 2 amp., 14/6. 

£80-0-280, drop through, 80 mA., 
6 v. 3 amp., 6 Y. 2 amp., 14/6. 
250-0-250 80 mA., 6 v. 4 amp., 14/-. 
Drop thro’ 280-0-280, 200 mA., 4 v. 
5 amp., 5 v. 3 amp., 27/6. 

Drop thro’ 270-0-270, 80 mA., 6 v. 
3 amp., 4 v. 1.5 amp., 13/6. 

Drop thro’ 270-0-270 60 må., 6 v. 
3 amp., 11/6. 

250 v. 350 mA., 6.3 v. 4a., twice 2 v.28., 
19/6. 


Anto-trans. Input 200/250, H.T. 500 v., 
250 mA.,6 v. 4 a., twice, 2 v. 2 a., 19/6. 
250-0-250, 60 mA., 6.3 v. 1.5 a., 
0-5-6.3 v. 1.5 a., 10/6. 


Auto Trans. Input 200/250. ELT. 
350 v. 350 mA. te L.T. 6.3 v. 
7 a., 6.3 v. 1} amp., 5 v. 3 amp., 25/-. 
P. & P. 3/-. 

Hester Transtormer. Pri. 230/250 v. 
6 v. i} amp., 6/-; 2 v. 2} amp., 5/-. 
Pri, 200/250, Secondary 9 v. 3.5 amp., 
9 v, 3.5 amp., 12/6. 

Pri. 200 250. Secondary 9 v. 3.5 amp., 
6.3 v. 3 amp., 12/6. 

Pri. 230 ¥, Bec. 500-0-500 and 500-0-500 
250 mA. both windings. 4 v. 3 amp., 
4v.3amp. 39/6. P. å P.5/-. 


Mains Transformer, fully impregnated, 
input 210, 720, 230 and 240. Sec 
600-0-600, 275 mA., and 200 v. at 
30 mA., complete with separate heater 
transformer. Input 210, 220, 230, 240. 
Seo. 6.3 v. 2 amp. three times, 0, 4, 
6.3 v. at 3 amp. and 5 v, 3 amp., 45/-. 
P. & P. 5j-. 


Mains Transformer, fully impregnated. 
Input 210, 220, 290, 240. Sec. 350-0-350 
100 mA., with heater trans- 
former. Pri, 230, 220, 230, 240. Bec- 
6.3 ¥.2amp.,6.3 v. 3 amp.,4 v. 6 amp., 
and 5v.2amp.,30/-. P. & P.5/-. 
MAINS TRANSFORMERS, chassis, 
mounting, feet and voltage paneb. 
Primaries 200/250. 

350-0-350 75 mA. 6.3 v. 3 a. tap 4 v. 
6.3 v. 1 a., 13/6. . 
350-0-350 70 mA. 4 V. 4 a., 4 v. 2.5 a- 
Q.T., 18/6- 

500-0-500 135 mA. 4 v. O.T. 4 a., & v. 
OT. 4 a., 4 v. QT. 2.5 a., 27/6. 


500-0-500 950 mA. 4 v. O.T. 5 a. 4 v. 
C.T. 5a. 4 v. QT. 4 a., 39/6. 


Sin, T.V. Cabinet, front in contrasting 
walnut veneers, aize 16}in. long, 11fLa. 
high, by I2}in. wide. Complete with 
two pieces expanded alnıninium in gold, 
12x91. and Sin. speaker baffle and 
chassis, 20/-, post paid. 


P.M. SPEAKERS with less 
Qpia. 

Spin. 

Sin. .... 15- 
6}in. 15/- 
Bin... 17/6 
DOM. caine erwin aeeinee es 22/- 


6}in. M.E. Speaker, 1,000 obm field, 
15⁄4 i 

R. & A. T.V. energised Gjin. mesker 
with O.P. trans., field coil 175 ohms, 
9/6. P. & P. 2/6. 

R. & A. Ghin. M.E, speaker with O.P. 
trans., field 440 ohms 10/6. P. & P. X6- 
Volume Controle, Long spindle less 
switch, 50K, 500K, 1 meg., 2/6 each. 
P. & P. 3d. each. 

Volume Controls, Long spindle and 
awitch, $, b, 1 and 2 meg., 4/- each; 
10K and 50K, 3/6 each. į and 1 meg., 
long spindle double pole switch, minia- 
ture, 5/-. P. & P. 3d. each. 

Trimmers, 5-40 pf., 5d. 10-110, 10-250, 
10-450 pt., 10d. 

Twin-gang .0005 Tuning Condenser, 5/-. 
‘With trimmers, 7/6. 

Line Oord, 2-way 0.3 amp., 60 ohms 
per foot, 1/3 per yard. 

Twin-Gang .0005, with feet, alze 
3gx3xltin.. GE 

B-ganz .0005, with feet, size 49x 3x 
liin.. 7/6. 

T.V. Coils. monided tarmer, iron-onred . 
wound for reetisling purposes only. 
All-oan 1] = 18.. 1/- eaoh, 2 bron-core 
ali-can 21x im.. 1/6 each. 

Used Meta! Rectifier, BO v. 150 mA., 
6/6. 

Metal Rectifier. 290 v. 4 mi, Ga 
Motai Reotifer, BM2, 125 v., 100 ma, 
3/6. 


Hansi 


WIRELESS WORLD 


D. COHEN 


Terms of Business : Cash with order. Despatch of goods within 3 days from 
receipt of order. Where post and packing charge is not stated please add 
1/6 up to 10j-, 2/+ up to £1, and 2/6 up to £2. All enquiries, S.A.E., 
lists 5d. each. 
SPECIAL NOTE: NO GOODS SENT WHERE CUSTOMS 


DECLARATION IS APPLICABLE 


23 HIGH STREET (Uxbridge Road) 
ACTON, W.3. Telephone: ACOrn 5901. 


Hours of Business: 
Wednesday 9—I p.m. 


RADIO AND 
TELEVISION COMPONENTS 


Saturday 9—5 p.m. Other days 9—~4.30 p.m. 


T.V. CONVERTER for the new commercial stations complete with 
2valves. Frequency:—can be set to any channel within the 186-196 Mc/s. 
band. 1.F.:—will work into any existing T.V. recelver designed to 
work between 42-68 Mejs. Sensitivity:—I0 Mu/v with any normal 
T.V. set. Input:—arranged for 300 ohm feeder. 80 ohm feeder can 
be used with slight reduction in R.F. gain. Circuit EF80 as local 
oscillator, ECC8I as R.F. amplifier and mixer. The gain of the first 
stage, grounded grid R.F. AMPLIFIER [0 db. Required power supply 
of 200 v. D.C. at 25 mA. 6.3 v. A.C. at 0.6 amp. Input filter ensuring 
complete freedom from unwanted signals. 2 simple adjustments 
only. £2/10/-. P. & P. 2/6. 


HIGH-IMPEDANCE PLASTIC RECORDING TAPE, by famous manufacturer. 
aluminium spool, 8/-, 1,200ft. on atuminium spool, 17/6 post pald. 


PLASTIC CABINET, as Ilustrated, 11}x6}x5$in., in Walnut, Cream and Green, 
also In polished Walnnt complete with 
T.R.F. chassia, 2 wave-band scale, atation 
names, new wave-band, back-plate, drum, 
pointer, spring, drive spindle, 3 knobs 
and back, 22/6, P. & P. 3/6. 
AS ABOVE, with superhet chassis, 23/6. 
P. & P. 3/6. 
AS ABOVE, complete with new Sin, speaker 
to fit and O.P. trans., 37/6. P. & P. 3/6. 
With anperhet chassis, 38/6. P, & P. 3/6: 
Used metal rectiñer, 230 v. 50 mA., 3/6, 
gang with trimmers, 6/6; M. & L. T.R.F. 
coils, 5/-; 3 obsolete ex-Govt, valves, 
3 v/h and ciroult, 4/6; heater trans., 6/-; 
volume control with switch, 3/63 wate- 
change switch, 2/=3 32 x 38 mid., 4/-; bins condenser, Ì/=; resistor kit, 2/-; condenser kit, 4/-; 
M & Le Superbhet Colls with etroults, 6/6; lron-cored 465 I.F., 7/6; min. gang, 5/6; volume 
control with awitoh, 4/-} wave-change switch, 2/8; heater trans., 7/6; 4 v/h, 1/6; 4 obsolete 
ex-Govt. valves, meta] rectifier and Xtal diode with cireutt, 14/6; 25x 25 mfd., 1/-; 16x16 
mtd.. 3/3: comlenaer kit (17), 7/6; resistor kit (14), 3/6, 
Cyidon 5 channel T.V. Tuner, ones BP80 and 12AT7, less valves, 13/6, post paid. . 
Radiogram Chassis, 5 va ve A.O/D.C. 3 wave-band superhet 195-255 v., 19-49, 200-550 and 
1,000-2,000 metres, 1.F. 470 Ke. size of chassis 13x 6} x 2gin., mizo of scale 7} x 3}ln. valve 
line-up 10C1, 10F9, 10LDI1, U404 and 10P14. Twin mains filter input, 2 dial Nights and Sin. 
P.M. £8/17/6. P. & P. 5j- 


CRI00 Coil packs, 10-2,000 metres, in soiled condition complete with 
4-gang tuning condenser. 19/6. P. & P. 3/6. 

CRI00 Coil packs in first class condition less oscillator section, complete 
with 4-gang tuning condenser. 19/6. P. & P. 3/6. 

CRI00 465 Ke, L.F.s, types 3, 4 and 5 and B.F.O., new condition, 7/6 each. 
465 Ke Xtal for CRIOO, 12/6. 

4-gang tuning condenser for CR100, 9/6. 


600ft. on 


CONSTRUOCTOR'S PARCEL 
comprising obassis 224 x 8 x 
2yin., oad. plated, 18 gauge, 
vih., LF. and trans. out-oute, 
back-plate, 2 sapporting brack- 
eta, 3 wave-band scale, new 
wavelength stations names. 
Biza of wale 11) x dfn, 
drive sp, drum, 3 pulieys, 

4 bab holders, 5 
pax. LO. v/h., 4 knobs and 
pair of 468 LPs, twin gang, 
16 x 16 mfd. 350 wkg., mains 
trans. 250-0-250 60 mA., 6.3 v., 
2 amp. § ¥. 2 amp. and 6}in. 
M.S. speaker with O.P. trans. 
39/6. P. & P. 3/6. 


Battery charger, input 230/250 v. output 6 and 12 volt | amp. Black 
crackle finished case size 10 x 6 x 4in. 2I/-. P. & P. 3/-. 


OUTPUT TRANSFORMERS. Standard type 5,000 ohms imp., 4/9; 42-1 with extra feed-back 
windings, 4/3. Miniature 42-1, 3/3. Multi-ratio 3,500,7 000 and 14,000, 5/6. 10-watt push-pull, 
6V6 matching, 7/-. 90-1 3 ohm speech coil, 6/6. 

PUSH-BACK CONNECTING WIRE. Doz. yds., 1/6. Post paid. 

STANDARD WAVE-CHANGE SWITCHES 4-pole 3-way, 1/9; 5-pole 3-way, 1/9; 3-pole 3-way, 
U9: pole 3-way, 3/6; Miniature type, long spindle 3-poie 4-way, 4-pole 3-way and ¢pole 
2-way, 26 each. 2-pole ll-way twin wafer 5/-; b-pole 12-way single wafer Bis, P. & P. Sd. 


POTATO AND VEGETABLE PEELER 


By famous manufacturer, capacity 4} Ibs., complete 
with water pump. All aluminium construction, white 


stove-enamel finish. Orlginally intended for adaption 
on an electric food-mixer, can be easily converted 


for hand operation. 39/6. P. & P. 3/-. 
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PERSONAL SHOPPERS ONLY. Din. 
Enlarger, 17/6; 12ln., 27/6. 
Germädinm Crystal Diode, 1/6, post 

ald. 

sed Qin. Tube, with fon burn, 17/6, 
post paid. 
Line O.P. Transformer in aluminium 
can monnted In rubber, 12/6. 
Crystal Set, medium and long wave, in 
plantie cabinet, 16/-, 
Headphones, per pair 8/-. 
Speaker Matching Unit on sluminium 
chassis, 315 ohma, reversible, 12/6. 
Line and E£.8.T. Transformer, 14 kV.. 
using ferrocart core, coinplete with Ilne 
and width control, and corona shields, 
US87 rectifier winding, 35/=, 
Line and £.8.T. Transformer, 9 Kv’. 
using ferrocart core, complete with 
built-in line and width control. Mounted 
on small ali-chaasis. Overall size 
4} x12ln. EV51 rec. winding, 27/6. 
Line and E.H.T. Transformer, 9 Kv., 
ferrocart core, EY51 heater winding, 
complete with scan colls and frame 
output transformer, and line and width 
control, £2/5/-. P. & P. 3/-. 
Scan Coils, tow line low impedance 
frame, complete with frame trans- 
ppa to match above, 27/6. P. & P. 
2/-. 
Valve Holders, monided octal Mazda 
and loctal, 7d. each. Paxolin, octal 
Mazda and loctal, 4d. each. Moulded 
B7G, BSA and B9A, 7d. each. BIG 
moulded with screening can, 1/6 each. 


$2 mfd., 350 wkg. 2J- 
16 x 24, 350 wkg. 4j- 
4 mfd., 200 wkg. ... 1/3 
40 mid., 400 wkg. 3/6 
16 x8 mfd., 500 wkg. ...... 4/6 
16x 16 mfd.,500 wkg. 5/9 
16x 16 mfd., 450 wkg. 3/9 
32x 32 mfd., 350 wkg. 4j- 
832x32 mfd., 350 wk 

E T T AE 
25 mfd.,26 wkg. .........-..-. Ld 
250 mfd., ł2 v. wkg. ... « E2 
16 mtd., 500 wkg., wire ends .... 3/3 


8 mfd., 500 v. wkg.wire ends... 2/6 
8 mfd.,350 v. wkg.,tagends.... 1/6 
50 mfd ,25 v. wkg., wire ends 


100 mfd., 350 wkg. ........-++. 4j- 
100 mtd., 450 v. wkg., 280 mA., 
AD. ripple. esseeri e oiee 3/11 


150 mfd., 350 v. wkg., 280 mA. 
ASG. ripple aes 


100 +200 mfd., 850 wkg. ......., 
16416 mfd., 350 wkg. .......... 3/3 


50 mfd.,180 wkg. ... 1/9 
65 mfd., 220 wkg. . 1/6 
8 mfd., 150 wkg. ...... 1/6 
60 +100 mfd., 280 wkg. . » U6 
60 mfd., 12 wkg. ....... . ide 
324352 mfd. min 275 wkg. 4i- 


50 mfd., 60 wkg. ....---.....0, 1/9 
Miniature wire ends moulded, 
100 pt., 500 pf., and .001, ea... 7d. } 
T.V. Filter in lightly tinted Perapex, 
eize 134 x 11 x 9/16in., 4/6. 
Combined 12in. mask and esentcheon 
fm lightly tinted Perspex. New aspect, 
edged In brown. Fits on front of 
cabinet, 12/6. As above for 15in. 
tubs, 17/6. 
Frame Oscillator Blocking Trans., 4/6. 
Line Oso. Blocking Trans., 4/6. 
Tube Mounting Bracket, size 94 x 4fin. 
12in. tube clamps, 2/-. 
CHOKES: 
2-20 Hen, 150 mA., 15/-. P. & P. 3/-. 
6 Hen., 275 mA., 15/-. P. & P. 3}-. 
100 Hen., 40 mA., 15/-. P. & P. 3/-. 
2 henry 150 mA.,3/6; 250 mA. 10 henry 
aasi 6 henry 250 mA., 60 ohms, 


P.M. Poous Unit for any 9 or 12in. tube 
except Mazda 12in., with Vernier 
adjustment, 15/-. 

P.M. Focus Unit for Mazda, 12in., with 
vernier adjustment, 17/6. 

Wide Angle P.M. Focus Units, Vernier 
adj., state tube, 25/-. 

Energised Focns Coil, low resistance 
mounting bracket, 17/6. 

Jon Traps for Mullard or English Electric 
tubes, 5/-, post paid. 

465 Ke. I.F.s, size 24x1fin. Q.110, 
removed from American equipment 
5/- per pair, Standard 465 Ke. iron- 
cored LF.s, 4x1) ™1gln., per pr. 
7/6. Wearite standard, iron-cored, 
465 Ke. 1.F.s 34 x1Ẹx ipin., per pr. 
9/6. 

Iron-cored 465 Ko, Whistle Filter, 2/6. 
465 KC. MIDGET I.F.s. Q.120 size 
Ijin, long, lin. wide, in, deep by very 
famous manufacturer. Pre-aligned 
adjustable tron-dust corea, per pair 
12/6. 

Maina Droppers. 0.3 amp., 460 ohms, 
tapped 280 and 410, 1/6; 0.2 amp., 
717 ohms, tapped at 100 ohms, vitreous, 
1/6; 0.3 amps, 950 ohms, tapped 700 
and 825, 2/6; 0.2 amp., 1,000 ohms, 
vitreous, tapped, 2/6; vitreous, 0.3 
amp., 700, tapped 680, 640, 600, 3/6. 
P. & P. on each 8d. 

T.V, Width Controis, 3/6. 
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WIRELESS WORLD 


PLEASE NOTE. Carriage and Posta! charges refer to the U.K. only. Overseas freight, etc., extra. 


RECEIVER 6A. Channel checking unit working 
on 49-100 metres, contains 5/VR91 (EF50), 
/6K8, 1/VR55 (EBC33), 1/VR53 (EF39) valves. 
Thermal switch breaking at 85 degrees F., etc., etc. 
oe Case 8Lin. x 7in. x 10in. BRACE 
ASK FOR 

XIH477A. 29/6 ca. 2/6 
RECEIVER UNIT R360!. Ref. 10DB/6037. 
With valves: 2/VRI36 (EF54), VR137 (EC52), 
5/VR65 (SP61), 4/VR92 (EA50), VR9I (EF50), 


6V6G, VU39A (R3), étc., I.F. 13 mcs. Dim. 
I8in. x 9in. x Bin. Wet. 38lbs. 

ASK FOR CARRIAGE 
X/H493. 39/6 each. PAID 


EX. U.S.N. TEST OSCILLATOR TS-24/ARR2 
Low/High frequency battery powered for TBX 
alignment, H.F. signal 245 mes. L.F. signal tunable 
540 to 830 kcs. with valves 2-955 acorn triodes 
and clockwork time switch with calibrated diat 


oao Min. Unit dim. 9łin. x 74in. x 7in., finish 
ack. 

ASK FOR CARRIAGE 
X/H364, 27/6 each. 3/- 


MONITOR CRYSTAL TYPE 2. 10T/11390. 
As used with the RII16 or R1082, less valves and 
crystals, but otherwise complete. Dim. 7łin. x 
5thin. x 34in. Plastic constructions, in transit case. 
ASK FOR POST I/- 
X/H872. 5/= each, EXTRA 


| X/H864. 


STAINLESS STEEL AERIAL WIRE. 7/.015 

in reels of approx. !,600{t, made by Temco. 

ASK FOR CARRIAGE 
25/- per reel. 


X/E143. PAID 
15in. lengths, copper plates, steel tube, ferruled 


AERIAL ROD. 


| to interlock an Aerial of desired length. 


3/l6in, dia. -ASK FOR X/H709. 

in. dia. ASK FOR X/H710. 

ITHER dozen POST 6d. 
SIZE A/6 lengths. EXTRA 


RADAR REFLECTOR AERIAL MX/137/A. 


Spider-Web mesh aerial in original moisture | 


proof carton, with assembly instructions. 


4/11 Si. POST 9d. 


PLOTTER FIELD MK. IV. Ref. O.S.739A- 
A precision made Protractor Unit, first class 
condition. With 2 scales 0-180 deg., moving 
crossarms, scaled 21-65, each l2ġin. long. Straight 
edge base scaled 0-3500, length 25in. fully extended 
In soiled leather case 16In. x 5łin. x 2in. 


ASK FOR 9/11 lab 


iON TRAP MAGNET ASSEMBLY. Mfg. | 


Surplus. 
Type IT/6 by Elac for 35 mm. tube neck. 
A 


Pa POST 34. 
X/H919 2/6 each. 


CORD DRIVE SPINDLE. Ratio 6-i.. 
Reverse Vernier Drive, i.e. cord runs outside 


| XfH971, 


| X/H980. 


NOVEMBER, 1954 


ELECTROLYTIC CONDENSERS, Metal Can, 
Cilp Mtg. Types. 

. 24-24 mfd. 450 v. D.C. wkg. Dia. gin. x 2in. 

FOR 3j- each POST 

or 3 for 7/6 post paid. 3d. 


Cap. 16-24 mfd. 450 v. D.C. wkg. Dia. Ijin. x 2ẹin. 
ASK FOR POST 


3/- each 
X/H972. or 3 for 7/6 post paid. 3d. 


Cap. 8-16 mfd. 450 v. D.C. wkg. Dia. Igin. x 2gin. 
ASK FOR 3/- each POST 
X/H918. or 3 for 7/6 post paid. 3d. 


Cap, 32 mfd. 450 v. D.C. wkg. Dia. Zin. x 44in. 
With waxed cardboard cover and mtg. plate. 
ASK FOR 1/9 each POST 
X/H852. or 3 for 5/- post paid. 6d. 


Cap. 8 mfd. 450 v. D.C. wkg. Dia. łin. x 2łin. 
Tubular card covered wire ends. 

ASK FOR 1/6 each POST 
or 3 for 4j- post paid. 3d. 
PAXOLIN WAFER ROTARY WAVE- 
CHANGE SWITCH. 

3 wafers each, 2 pole, 5 way. Dim. 3łin. x 2łin. x 
2iņ. Spindle projects Igin., single hole mtg. 
ASK FOR 2/6 each POST 
X/E975. or 3 for 7/6 post paid. éd. 
5 WAY GROUPBOARDS. Paxolin panel 
2yin. x 2łin, with tags for mounting 5 con- 
densers or resistors, two hole fixing. 

ASK FOR 6d, each POST 
X/H981. or 3 for 1/6 post paid. 3d. 
CO-AXIAL CABLE. 

Any length supplies 52 ohms, 12 mm. dia. Price 
Saper yard, Minimum 12 yards at 5/- post paid. 
ASK FOR X/E987. 

LF. TRANSFORMER. 465 kc/s. standard type. 
Beers x Ijin. x Igin. Pigcall and plain 


ASK FOR 8/6 per pair POST 
X/H977. or 3 pairs for 22/6 post paid. 1j- 
465 kcs. miniature type, Dim. 2łin. x din. x lin., 


POWER UNIT TYPE 266. in Transit Case. | chassis, plain permeability tuned. 
Input 80 v. 1.5 k/eps. A.C. Output H.T. 120 v. | ASK FOR Í POST | ASK FOR 16 each POST 
D.C. bias 3, and 9 v. L.T. 2 v. Smoothed and | X/H976, or 3 for 3/- post paid. 3d. | X/H978. or 3 pairs for 25/- post paid. lj- 


Phone : South 2706/9, 


2, BRIDGE STREET, 
GLASGOW -: C.5 


SUPPLY 


co. LTD. 


stabilised. Complete with 5U4G valve, YCIIO 

stablliser, 12 v, I a. Me Rectifier, ee i in Order direct from :— 

attractive metal case with handles. im. Hin. x | 

Shin. x țin. CLYDESDALE 
ASK FOR CARRIAGE 

X/EB70. 22/6 cach. PAID 

SAMSON’S 


SURPLUS STORES 


SPECIAL OFFER—OFFICE INTER-COMM. SETS. FAMOUS 
MANUFACTURER'S EXPORT SURPLUS, Includes Master and two 
extensions built in highly polished wood cabinets in Oak or Mahogany. 
Operates from 200-250 volts A.C. Valveiine-up 1 UF41, UL42, and metal 
rectifier, The Master is designed to operate four extensions. Brand 
new in Maker's Cartons with Installation instructions, £8/19/6, 
originally sold at 16 gns, Extra Extensions 27/6 each. illustrated in the 
September issue of ‘* Wireless World.” 
CONSTANT VOLTAGE TRANSFORMERS BY SOLA U.S.A. 
Pri, 90-125 volt or 190-250 volt. Sec. 115 v. at 2 KYA, Pri. and Sec. 
completely isolated. For 50 or 60 cycle operation. Approximate 
veut 200 Ibs., £19/10/- each, £37/10/- per pair, carr, according to 
istance. 
A.M. HT. TRANSFORMERS. Pri. 230 vole, Sec. 1,500 volt 1,6 KVA, 
65/-, carr. 7/6. 1154 TX Transformers, Pri. 200-250 volt, Sec. 1250-1300 
volt 350 volt MA, 35/-. Carr. 4/-. 
SLIDING RESISTORS—ALL BY FAMOUS MAKERS. 20 ohms 
7 to 1.5 amp. with geared drive, 37/6. 152 ohms 2 amp. with worm gear 
control, 32/6. 5.3 ohm 8 amp. with worm gear control, 27/6. 3.4 ohms 
I2amp., ait. .0l ohm 12 amp. 12/6. P.P. on all types 2/-. 
LOW WATTAGE HEATERS. 230 volt, comprises high grade ele- 
ment built in brass cylinder. 350 watt, length 8in., dia. lin., 6/6. P.P. 6d. 
250 watt, length 5fin., dia. lin. 5/6. P.P, 6d. Idealfor drying cupboards, 
garage heaters, hot-houses, photographic purposes, etc. etc. 
RESISTANCE MATS. Set of four, includes one 690 one 150 and two 
80 ohms. Size of each mat 8 x 64in., 10/6 per set. P.P. 1/6. 
ARMY FIELD TELEPHONES TYPE DS. Buzzer calling. Complete 
with hand set and batteries, bullt in strong meta! cases. Suitable for 
farms, building sites, workshops, etc., 49/6 each. Carr. 3/-. 
ADMIRALTY SOUND POWERED HAND SETS. No batteries 
required, 17/6 each. P.P. 1/6. 
TELEPHONE CABLE, singile D3, one mile drums, at Carr. 5/-. 
COMMANDO ASSAULT TELEPHONE CABLE. P.V.C. 
1,000-yard drums, ideal telephone cable and very useful for the home 
and garden, IS/- per drum. P.P. 1/6. 


169/171 Edgware Road, 
London, W.2. Tel. PAD 7851 


125 Tottenham Court Road, W.I. 
Tel.: EUS 4982 


All orders and enquiries to our Edgware Road branch, please. This is open all 


day Saturday. 


LARGE QUANTITIES GUARANTEED UNUSED 
COMPONENTS STILL AVAILABLE 


2,000 CERAMIC VARIABLE CONDENSERS, split 
stator 15/15 pF. as illustrated in Sept. and Oct. issues EA. 
2,000 CERAMIC TRIMMERS pF., as described in 
Sept. and Oct. issues PER DOZ. 
2,000 VARIABLE CONDENSERS, 100 pF., ceramic 
insulation A. 


ITTER TANK CONDENSERS, split 
stator, as Ìllustrated in above issues .............g:0000. EA. 
1,000 CHARGING OR EARTHING SWITCHES, 
30 amp. double pole, as previous issues EA. 
1,000 COILS SLEEVING of one gross yards, permanoid 
peribraid, systoflex, | mm. and 1.5 mm,...... PER COIL 
5,000 STAND-OFF INSULATORS only miniature 
Finch ...... Weise very agEnd ives ets AtoeOeaUTT sv overs cn perdes dll DOZ. 


1,000 POTS 100K, ł spindle 0.0... EA. 
500 POTS, I meg. 


1,000 POTS, 3 gang each, 70K 

1,000 HUMDINGER POTS, 100 ohm. Miniature 
wire wound EA. 
1,000 POTS COLVERN. 200 ohms 5 watts. Wire 
wound, N.P, case EA. 
1,000 WIRE WOUND POTS, 2,000 ohm 5-watts, 


Ze ghe aa r A EES E A EA. 


250 100K MINIATURE POTS .................. EA. 
10,000 YAXLEY TYPE l-pole 6-way Switches, 
complete, less screws, with knobs EA. 
1,500 WAVE CHANGE, 2-wafer 6-pole 3-way switches 

EA 


1/3 


10,000 ERIE RESISTORS, 47K, 2-watt, boxed in 50's and ois 


ERIE RESISTORS, 1,200 ohm, ¢ watt. Boxed in 50's. Also 
33K 2 watt, ISOK | watt, 22K | watt 70K I-watt; price 2 watt, 3d.; 
I watt, 2d.; $ watt, Id. 3 9d 
800 Wire-wound Vitreous 10-watt wire ends, 5002 EÁ. . 
MINIMUM ORDER 5/- ADD EXTRA FOR POSTAGE. 
WOOLLEYS RADIO & ELECTRICAL SUPPLIES LTD. 
615, BORDESLY GREEN, BIRMINGHAM, 9. Phone: VIC 2078 


NOVEMBER, 1954 


(3) 


ed 


{ min. Piccadilly <q -- -- 
Tube Station. 


ta----@-- 


DESK TYPE METERS, Fitted 
with O/Imilliamp. first grade 
moving coll meter, with 2tin. 
scale, resistance 100 ohms, Brand 
new, 25/-. 


CRYSTALS. R.C.A. 100 ke/s 
frequency, 3 pin plug in type. 
15/- each. 


(RADIO) 


3-34 Lisle 


WIRELESS WORLD 


Street, London, 
Telephone: Gerrard 8204/9155 


MICROAMP METERS. 0/100. 2łin. flush 
panel mounting, scaled 0/1500 yards, first- 
grade instruments, brand new and boxed, 
42/6 each. 


ROTARY CONVERTORS. i2 volt D.C. 
input or 24 volt D.C. input, output 230 volt 
A.C., 50 cycle at Ministry rating of 100 watts, 
92/6 each. 


CRYSTAL DIODES. 


Wire Ended G.E.C., 
1/6 each. 


METER RECTIFIERS. Full Bridge 2 mA. 
S.T.C. Brand new, 5/6 each. 


MIDGET I8 WAY PLUGS AND SOCKETS 
non reversible, size 2in. x țin., 3/6 pair. 


MICRO SWITCHES. Universal Change- 
over Type, size 2in. x 2in., 2/6 cech, many 
other types available. 


AMERICAN (SPRAGUE) CONDENSERS. 
Wire ended, .| mfd., .0l mfd., .02 mfd., .05 mfd.. 
.005 mfd., all at 9d. each. 


NITROGOL CONDENSERS, 4 mfd. 4,000 
volt working, size Yin. x 5in. x 34in., brand 
new, 22/6 each. Mansbridge Paper Condensers, 
4 mfd. 2,000 volt working, size 5in. x 5in. x 22in., 
7/6 each. 


with 16 Toggletype 
i switches, brand 
new and boxed, 9/6 each. 


AMERICAN ROTARY TRANSFORMERS. 
12-volt D.C. input, output 255 volt 65 mA. 
size 4łin. x 2fin. Suitable for car radios or 
elactric shavers. 22/6. e 


MUIRHEAD PRECISION BUILT KEY 
SWITCHES with Heavy Contacts. 8 pole 
2-way. Brand new, 4/6 each, cost £2/15/- to 
make. Wonderful bargain. 


CERAMIC TRANSMITTER SWITCHES. 
Extra heavy duty silver contacts, 3in. dia., 
| pole 6 way, 3 bank, 9/6. | pole 6 way 2 bank, 
6/6 each. | pole 4 way | bank, 5/6 each. 


H.R.O. 6VOLT VI- 
BRATOR POWER 
SUPPLY UNITS. 
Output 165 volt 80 mA. 
6.3 volt @ 3 amps., 6X5 
Rectifier, Choke and 
Condenser zmoothed, 
= cabinet size, Tin. x Jin. x 
6in. supplied with clips and leads, brand new, 
29/6 each. 


CHOKES ALL EX-W.D. 

20 Henry 120 mA. size 4in. x 3in. x 24in., 10/6 
each. 

15 Henry 275 mA. size 4kin. x 4in. x 3in., 125 
ohm, 10/6 each. 3 
Swinging chokes, 150 mA 4/20 Henry, size 
34in. x 3in. x 3in., 7/6 each. ’ 

20 Henry 300 mA. 2,000 v. Insulation. Will 
pass 500 mA. 13/6 each. i 


TELEPHONE HANDSETS, Ex-American, 
Standard P.O. type, wonderful Instruments, 
12/6 each. 


R.1155 2-SPEED SLOW MOTION CON- 
DENSER DRIVES ‘“A’”’ type with double 
knobs, 3/6 each. 


UNISELECTOR SWITCHES. 4 Bank 
Double Wipers, coil resistance 25 ohm.,»25 
position, 32/6 each. Brand new. 


HEADPHONES. Brand new, Canadian, 
“Northern Electric," finest ever produced, 
50 ohm coils, complete with P.O. Jack Plug, 
10/6 pair. 


MAINS TRANSFORMERS. ALL EX- 
W.D. 500 x 500 volt 170 mA. 4 volt 4 amp. 
C.T. Insulation test 3,000 volts with ample 
room for additional windings if required, 
22/6 each. 

670 x 670 volt 200 mA. 6.3 volt 4 amp., 5 volt 
3 amp., 49/6 each. 


WELDING TRANSFORMER, output 11/13 
volts at 70/100 amps., 72/6 each. 


R.11ISS COMMUNICATION RE- 
In brand new condition. 

boxes. The finest Radio 
Receiver ever produced. Each of its 5 separate 


wavebands giving you stations galore. £11/19/6. 


CEIVERS. 
Makers original 


WANTED. Good class Communication 
Receivers and test gear, send yours stating 
reasonable price, cash by return. 


aS PUSH PULL AMPLI- 
— — 4 FIERS, 6V6 output, stan- 
= = "7 dard mains 200/50 A.C. 
= = 2 T input, variable tone con- 
Z = d A A 3 
K or ohm, 0j- com- 
=.“ +2 plete. 
————— 
METERS. All Brand New and Boxed. 
Milliamps. O-l mA., 2in. round, F/M M/coil, 
12/6; mA. 24in. round, coil, ; 
2/6; O-l mA. 24 d, F/M Mjcoil, 22/6 


0-1 mA. 3łin. round, F/M M/coil, open scale, 
39/6; 0-5 mA. 2in. square, F/M Micoil, 7/6. 
0-10 mA. 24in. round, F/M M/coil, 10/-; 0-100 
mA., 2łin. round, At M/coil, 9/6; 0-150 mA. 
2in. square, F/M M/coil, 7/6; 0-200 mA, 2in. 
square, F/M M/coil, 7/6; 0-200 mA. 2tin. round, 
F/M M/coil, 10/-. 


AMPMETERS. 0-I projecting, 
R.F., 7/6; 0-5 amp. 2łin. round, F/M, R.F., 7/6; 
0-10 amp. 2in. square, F/M, M/coil, 8/6; 20/20 
amp. 2in. round, F/M, ccntre zero, 6/6; 0-30 amp. 
2in. square F/M Mjcoil, 7/6. 


amp. 24in. 


VOLTMETERS. 1/20 volt 2in. square, F/M, 
M/coil, 7/6; 0/40 volt 2in. square, F/M, M/coil, 
7/6. 


A.C. VOLTMETERS 50 CYCLE. 0-15 volt 
24in. round, F/M, M/I, 8/6; 0-20 volt 2tin. round, 
F/M, Mji, 10/-; 0-300 volt, 2tin. round, F/M 
M/I, 25/+; 0-300 volt Sin. projection, M/I, 50/-. 


SPEAKER TRANSFORMERS. 6V6 Push 
Pull to 15 ohm output, 7/6 each. Single ended 
6V6 to 3 ohm, 3/6 each. Midget Speaker 
Transformers Ijin. x lin. x lin., 3/6 cach. 


CERAMIC SWITCHES. 4 pole 3 way 3 bank, 
boxed, new, 6/6 each. 


TRADE ENQUIRIES INVITED. 


FOR ALL RADIO BARGAINS 


LIMITED 
W.C.2 


mg 


----p | min. Leicester 
Square Tube Station 


CERAMIC SWITCHES. 


3 pole 4 way 4 
bank, boxed, new, 10/6 each. 


METER SWITCHES. Standard Yaxley type, 
8 bank, single pole, 9, II or {2 way, size 24in. 


diameter, switch length 5fin. plus spindle 
24in., 7/6 each. 
as PYE 45 
Netw ey eats 
s tei,» Complete 
, Á Television 
rae es Strip with 
6 EF50 valves and | EASO valve. Size I4in. x 


3łin. x 3łin. Finest strip ever produced, 
69/6 each complete, Brand new. 


PYE 45 MEG 2 VALVE PRE AMPLIFIER, 
as above, with 2 EF50 valves, size 6in. x 32in. x 
32in. 15/6 each. Brand new. 


Ee S 
TEST SETS TYPE 109. Brand new and boxed, 
fitted with 2in. 0/5 mA. M/C meter also 0-40 
volt 2in, M/C meter, with malns plugs and 
leads and many other useful parts, size Gin. x 
6in. x 3in., 12/4 each. 


PLEASE PRINT YOUR NAME AND 


ADDRESS CLEARLY, ALSO INCLUDE 
aoe OR CARRIAGE ON ALL 
IT - 


EX A. M. SWITCH 
BOXES fitted with 
3 independent 5 amp. 
switches, size 3fin. 
x 2in. x 2in. Ideal for 
cars, boats and cara- 
vans, 1/9 each. 


Ditto, 5 way, 3/6 each. 


RELAYS. 50 volt A.C. with 2 pole change- 
over heavy duty silver contacts, size 4in. x 
3in. x 2łin., 10/6 each. Polarised Relays Twin, 
600 ohm coils, 6/6 each. 

We stock all types of relays, 600 and 3,000 types 
heavy and light contacts including platinum. 
Send us your enquiries, we are the cheapest 
in the Trade. 


P.O. MAGNETIC COUNTERS. Supplied 
with 3 ohm or 2,300 ohm coils, 5/6 each. 


P.O. KEY SWITCHES, 2 pole change over, 
2/9 each. 


TYPE 4 WAVE 
METERS. Cavity Tun- 
ed Absorption ` wave- 
meter covering 200-220 
Megacycles. Brand New 
and Boxed, supplied 
with V.U.39,  S.P.6l, 
E.A.50, and C.V.5I 
M/Eye Tuner 39/6 each. 


AUTO TRANSFORMER. Heayberd 200/250 
A.C. — 140 A.C. @ 750 watts, Ex W. D. brand 
new in strong metal carrying case. Size 9°x8” 
x6", £4.10.0 each. 


VALVES. VU.II1, VR65a, 6H6, 7193, CV6, 
VR.78, all at 2/3 each. 


TELEVISION POWER PACKS TYPE 285. 
Input 200/250 v. A.C. Output 2,500 volts, 
5 mA., 350 volts 200 mA. L.T. 6.3 volts, 15 amps. 
Supplied complete with all valves. The cheapest 


T.V. Power Pack on the market. Note the 
price. 69/6. 
RECEIVERS. 25/7 (RI196) complete with 


6 valves: 2 EF.39, | EK.32, 2 EF.36. | EBC.33. 
LF. frequency 465 kc/s. Simple conversion 
for complete superhet receiver. 27/6 each. 
P.O. RACKS, Standard “U” channel dft. 
79/6 each. 


HOURS OF BUSINESS: 9 a.m.-6 p.m., 
Thursday | p.m. Open all day Saturday. 
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ANOTHER DELIVERY OF INFRA-RED RECEIVERS, TYPE 50/2801. This unit 

is an Infra-Red Detecting Device, a» used by the R.A.F. for tall warning system. 

The unit consists of two parts, viz.: (1) au Image converter tube of the type 

described in “ Electronio Bugtneeriug ™ (Sept., 1948), ls used in conjunction with a 

lens system. The Lenses, which are covered with an Infra-red filter to aclmit infra-red 

radiation only, focis to object to be viewed om the photo cathode of the Image 

converter. (2) A canister consisting of a number of high-voltage batteries connected 

to give a voltage of 4 kV. (These batteries ure kuown as ZupBon) Piles, and are 

described in " Electronic Engineering,” Ovt., 1948.) A high vultage from thir 

canister is applied to the tube and au Image is formed un à flucresvent screen. This 

image is viewed by means of anuther lens, furmlng an eye-plece. These receivers have 

many uses in their original form, or their parts used In various work. The lenses 

are well monnted and the converter tube huused Jn an tnsulated case. This unit 

is ideal where high voltage with negligible current drain la required In a small space, 

and ia useful for many other uses Ìn laboratories, viz., elovtrostatic experiments 

with electroscopes of all types. Supplied in wooden transit case (size 20in. x 74in. 

x 9in.). An absolute bargaln at 55/-. 

HAND GENERATOR POWER SUPPLY UNIT No. 7 (ZA17571), With hand 

generator and cut-out, but less accumulator, Can be used as a wind generator 

or as ordinary hand operated charger for 6-volt batteries. WHI give sufficient 

current to a *' tiat” battery to start a car, Cowplete In case (17in. x toin. x 7}in.) 

with full working instructions. Brand new in original cartons 19/6 plus 3/6 carriage. 

INDICATOR UNIT TYPE 157. Has same line-up as INDICATOR TYPE 62: viz.: 

VCR97 C.R. Tube, mask,and mu screen, 16-SP#1, 2-H B34, 4-EA50 valves, 15 poten- 

tiometers, resistors, condensers, Muirhead 8.M. dial, etc. Brand new in transit 

case. Price £3/7/6. Plus 7/6 carr. 

INDIOATOR UNIT TYPE 233. Complete with VCR97 C.R.T. 3-VR91, (EF50), 

3-VR65 (SP61), 3-VR54 (EB34), 2-VR923 (EA50) valves, resistors, condensers 

(including .1 mfd, 2.5 kV.), pote, etc. Price 49/6. Pius 5/- carr. 

R.F. UNITS, TYPE 26, Covering 50 to 65 c/s. Complete with all valves. Brand 

new in cartons. Price $5/=. Plus 2/6 post. Also R.F. UNITS. TYPE 24. Com- 

plete with valves. Slghtiy soiled on outside, Price 14/6. Plus 2/6 post. 

R.F. MONITOR. TYPE 114. With 2-EF50 valves and EA5O diode, mounted on 

Deat chassis, 4in. x 4łin. Price 12/6. Pius 1/6 post. 

CONDENSERS. .1 mfd. 2.5 kV wkg. at 4/6 each, 5 for £1. .03 mtd. 2.5 kV at 2/6 

each. .1 mfd. 1,200 v. wkg. at 1/9 each. .25 mfd. 1,500 v. wkg. at 3/6 each. 

Also ELECTROLYTIC CONDENSERS. Brand new current stook 20 mfd. 

600 v, wkg. 2/6 cach, 5 for 10/-. 100 mfd. 450v. wkg. 2/6 each, 5 for 10/-. Please 

add 1/3 postage. 

He ee BLOCK CONDENSERS. 4 mtd, 1,000 v. wkg., 3/9 each. Plus 
- post, 

CERAMICONS. 3.3 pf., 1.5 pf., at 3/- doz. 30/- gross. 

MAINS TRANSFORMERS, 425-0-425 v. 200 mA. at 32/6 each, plus 2/6 post., 

320-0-320 v. 80mA., 6.3 v. 3A, 5 V. 2A. at 13/6 each, plus 1/6 post. 

SMOOTHING CHOKES. 16 henries 60mA. Size 3in. x 2in. x lfin. Idea! for 

small receivers, power packs, etc. 4/6 each, plus l/- post. 6 henries 70mA. (140 Q) 

at 6/6 each, piua 1/- post. 

OCTAL PLUGS (with covers). Fits into int. octal holder to make a useful 8 way plug 

and socket, 9d. each, 8/6 doz. 

12 PIN PLUG AND SOCKETS. At 9d. per pair, 8/6 doz. paire. 

LONDEX RELAY UNIT. Containing 2,000Q relay (1 break, 1 change-over) with 

heavy duty contacts, and slight delay chain of 500 wire wound resistor, 1,5000 

slider resistor, and a 250 mfd., 12 v, condenser. Mounted on Bakelite base. Will 

operate on 24-30 v, D.C. Brand new in original cartons. Price 8/6 each, plus 1/- post. 

ELECTRO-MAGNETIO COUNTERS. Solenoid type. Operates on 1.5 volt dry cell 

3 ohm coil. 0-9999. Price 7/6. Plus 9d. post, 

MU METAL SCREENS for VCR97, VCR517 C.R. tubes, ete. Price 6/6. Plus post. 

RUBBER MASKS FOR 12in. C.R. TUBES. Modern type which fixes to cabinet. 

3/6 each. Plus 1/- post. 

COAXIAL CABLE. 750 to 80Q impedance. Brand new current stock. jin. 

dia. in 20 yd. lengths. 10/-. Plus 1j- post. 

ae VR65 at 2/6 each, 24/- doz, VR92 at 2/6 each, 24/= doz. V870 at 
6 each, 

GERMANIUM CRYSTAL DIODES. Wire-ended. 1/8 each. 13/6 doz. 

BULBS, 2.5 y..15 amp. American manufacture. Brand new and boxed in sets 

of 10. Price 1/9 per box. Plus 3d, post. 

THE CONNOISSEUR PICK-UP. A high fidelity lightwelght pick-up for 78 r.p.m. 

records, Miniature moving iron using the new lightweight needles. Complete with 

transformer. Brand new and boxed. Price 25/- each, Plus 2/8 pust und packing. 

VALVEHOLDERS, Ceramic B9A, with screen cans. 3/8 each, 12.6 doz. Ceramic 

rine with screen cans. 1/3 each, 12/6 doz. Ceramic B9G (EF50) at 9d. each, 
16 doz. 

CUT-OUTS. 6 volt and 12 volt. Available at Q/= each. Post free. 

SPECIAL OFFER OF TRIMMERS, One dozen assorted (fair quantities of each) 

of the following:—Double postage stamp 100/50 pf. Paxolin, 100/100 pf. Paxolin, 

100/100 pf. Ceramic, single air-spaced 25 pf., 50 pf. and 100 pf. at 4/6 per doz. 

(minimum quantity 1 dozen). 

TUNING CONDENSERS. .0003 mtd. (300 pf.) 3 gang. At 3/6. Post free. 

AMPLIFIER UNIT. TYPE 1271. Containing EF36 valve, 4000 relay (4 makes, 

2 breaks), 10,0002 pot., resistors, condensers, etc., in black metal case Sin. x Sin. 

x 5in. Brand new at 7/6 each. Plus 1/6 post. 

METERS. 0-30 amp. A.C.(50~) manufactured by Crompton Parkinson. 3}in. scale. 

Circular panel mounting. 18/6 each. Plus 2/6 post and packing. 

0-2.5 amps. R.F. 2in. square pane} mounting. Mounted in neat wooden box 

Shin. x Zin, x 3in. Brand new at 7/6 each. Plus 1/6 post. 

0-.5 amp. R.F. 2in. square panel mounting, Mounted in neat bakelite case 4in. x 

2jin. x 2in., with switch and three terminals, (Neutralising unit 104/8475.) Brand 

new at 7/6 each. Plus 1/6 post. 

0-3.5 kV. moving coil. 3in. projection at 8/6 each. Plus 2/6 post. 

TR9 BATTERY RECEIVER CHASSIS (less valves). Limited quantity only available 

at 8/6 each, Plus 3/6 carriage. 

MIDGET CARBON MIKE INSERTS. Size lłin. dia. Brand new and boxed at 
i3 each. Post free, 

POTENTIOMETERS. 20k wire-wound. fin. epindie. At 3/6 each, 15/- doz. 

2kQ wire-wound fin. spindle at 1/6 each, 15/- doz. 

SORBO RUBBER STRIPS. Ideal for chassis mounte, etc., llin. x ljin. x lin. 

thick. 4j- doz. 

HEADPIECES. High-resistance (I0A/12401) at Q/- each. Low-resistance 

{10A/13466) at 1/- each. 

KARAMOT (LOADED EBONITE). jin. dia. x 20in.Jong. 4/@doz. Plus Ij- post. 

1}in. sheets, 18in. x 36in. At 40/- each. Plus 7/6 carriage. 

AERIAL COUPLING UNIT. TYPE 39. With 0-6 amp. R.F. 2jin. circular meter, 

0-3 amp. thermocouple 2in. square meter, aerial tuning coils, ceramic high-voltage 

condensers, etc. (Ref. No. 10D/1731) in strong wooden case. 13/6. Plus 2/6 

carriage. 


PLEASE WRITE NAME AND ADDRESS IN BLOCK LETTERS 


C. MARKS & CO., 


90 COMMERCIAL ST., NEWPORT, MON. 


Telephone: Newport 4711 


Also at 25 Wyndham Arcade, Cardiff 


All mail orders and enquiries to Newport branch please. 


NOW OPEN! 
UNIVERSAL ELECTRONICS 


Additional Large Premises at:— 
22, LISLE STREET, LONDON, W.C.2 


{3 minutes from Leicester Square Tube Station) 


We cordially invite the technical staff of Research 
establishments, Universities and the Electronic 
industry to inspect our large range of V.H.F. and 
Microwave apparatus, including :— 


RECEIVERS — TRANSMITTERS — SIGNAL 
GENERATORS -— SPECTRUM ANALYSERS 
AND ALL ASSOCIATED EQUIPMENT. 


— —— 


For our Radio Amateur friends we now carry an 
increased range of Receivers, including many British 
and U.S.A. types. We also display a fine selection of :— 


TEST INSTRUMENTS—TAPE RECORDERS 
AND QUALITY AUDIO EQUIPMENT, ETC. 


When in town pay us a visit 


OPEN ALLSATURDAY : WE CLOSE AT | p.m. THURSDAYS 
Telephones : GERrard 4447 and 8410 (Day) : MEAdway 3145 (Night) 


GERMANIUM DIODES, ae each or 6 for 9/-. 
METERS. 2tin. Flush mounting M.C. 100 mA., 0-10 mA., 0-30 mA., 
12/6 ea.; 2in. Flush square 0-5 mA., [O/-; 0-15 A., proj. thermo. 
2tin., 7/6; 0-9 A. hot-wire, 5/-; 0-1 mA. 2in. Flush, 20/-. 
TEST METER. 7 ranges as follows: 1.5 v., 3 v., 150 v, 6 mA., 
60 mA., 5,000 ohms, 25,000 ohms 2tin. dia, scale M.C. meter. Rotary 
selector switch, Black bakelite case, 6 x 44 x 4} fitted with 
removable lid, also provision for internal batts., ranges can be easily 
extended. Bargain price 30/-, plus 1/6 post. 
DO OND PRR AR PN INANAN INEN ANENG NINEN ENINING AN: 
SPECIAL OFFER, AR88 SPARES. Cabinets, complete with 
base, feet and side strips, £4/15]- each. Pkg. and Carr. 5/-. Set? 
$e 14 valves for ‘*D”’ or *’ LF ” model receivers, £5/10/-. aces 


escutcheons, 22/6 each, *D* type IF.S., 12/6 each. Good 
selection of Spare Coils available for ‘*D ” Model, 7/6 each. 
Matching Speakers by R.C.A., fitted rubber feet and 6ft. lead, 
rae Output Transformers to Govt. specification, 37/6 
each. 
(aN PRR PRR RRR NINN RN NNN) 
DEAF AID CRYSTAL MIKE UNITS, 12/6 each, post 9d. 
CRYSTAL HAND MICROPHONES. Complete with lead and 
plug. High quality, very sensitive, chrome finish. List price 2 gns. 
Our price 25/-. Few only. 
COPPER WIRE. 149 H.D. 140ft. 15/-, 70ft. 7/6, postage and 
packing 2/-. Other lengths pro rata, 
SPECIAL VALVE OFFER. 866A, 17/6 each, or 30/- pair. 807's, 
m each or 17/6 pr. 931 A, 45/-. 829B, 60/-. TZ40, 35/-. 832 at 


STREAMLINED BUG KEYS. By famous manufacturer, List 
over £4. Our price 45/. AIR SPACED COAXIAL CABLE, 
150 qual (normal price 3/11 per ft.), 20yd. coils only. £1 per coil, 
post free. 

SHADED POLE MOTORS. For Tape Recorders, etc. Voltage 
tapping plate 200/250 v. 3-hole fixing. Our price 12/6 ea. or 21/- pr., 
P. & P. 1/6 either. 

Carriage paid on all orders over £1 except where stated. Please 

include small amount for orders under £1. 

Please print your mame and address. All Mail Orders to:— 


CHAS. H. YOUNG, G2AK 


Dept.«w’ 102 HOLLOWAY HEAD, BIRMINGHAM | 
"Phone: MIDLAND 3254 


Ail callers to 110 DALE END, BIRMINGHAM 4 
"Phone: CENTRAL 1635 


NOVEMBER, 1954 


5 Harrow Road, Paddington, W.2 


PADdington 1008/9 and 0401 


WIRELESS WORLD 


In brand new condition wi 
data. 27/6. plus 2/6 post and pkg. 


OPEN MONDAY to Sat. 9—6. THURS. | o'clock. eae, 


SEND STAMPS FOR NEW 1954 28-PAGE CATALOGUE 


RADIO-GRAM CHASSIS 


3 Wave-band Superhet. Med., long and 
short. 


5 Latest Type MULLARD Valves. 


4 Position Switching. Gram., med., long 
and short. 


Provision for Extension Speaker. A.C. 
Mains. 110/250 volts. 
Chassis Ilin. x 7in.,x 2fin. Scale Bin. Square. 
Or Chassis I34in. x 64in. x 2țin. Dial lÔ0in. x 
Syin. PRICE £10/5/-. 


BRAND NEW AND GUARANTEED, CARR., 
PACKING AND INS. 10/-. 


SPECIAL OFFER 


Our Tane-Deck Amplifier and Power Unit 
(Lise £46/16/-) and TRUVOX Tape-Deck 
Mark II} (List ee £36. Call for Demon- 
stration or send for full details. 


PYE 45 MC/S. STRIP. 

TYPE 3583 UNITS 
Size 15in. x Sin. x 2in. Complete with 45 Mo/s. Pye 
Strip, 12 valves 10 EF50, EB34 and EA50, volume 
cantrola and hosts of Resistors and Condensers. 
Sound and vision can be incorporated ap thie chassis 
with minimum space, New condition. Modification 
data supplied. Price £5. Carriage paid. 


VOLTMETERS 
Projection 
Flush 
Square 


Flush 


6v. 
15 v.(50 c.) 


PERERE 
Saeeko 


AMP-METERS 
Projection 
Square 
Flush 
Projection 
Flush Mtg. 
Square 


MILLIAMMETERS 


Round 
Square 


REESSE 
arrsaa 


EBREKRERE SEER 
Toleleveloletctoleroyc) 


all = 
BÀ 
pP 


M.C. = Moving Coil. M.I. = Moving Iron. 
T.C. = Thermo-Coupled, 
All Meters are Brand New and In original cartons. 


No. 38 “ WALKIE-TALKIE ” TRANS- 
RECEIVER, complete with Throat Mike, phones. 
Junction Box and Aerial Roda in canvas bag. Freq. 
range 7.4 to 9 Moja. Range approx. 5 miles. All 
unita are as new and tested before despatch. £4/10/-. 


“426” CONTROL UNIT 
Containing 4-EF50, 2-SP6!, 2-EA50, 1-EB34, 
2-single-gang .0005 tuning condensers. W/W 
volume/controls, switches, condensers and 
resistors. Size i2in. x 9in. x Sin. New con- 
dition, 35/+, carr. 3/-. 


BOWTHORPE CONTINUITY METER 
Dua) scale 0-500 ohms and 100-200,000 ohms moving 
coll operated from 4}-volt Internal battery. Bize 
6in. x Sin. x 4in. 
Original price, £8/19/-. 
Our price, brand new, £3/5/-. 


INDICATOR UNIT TYPE 182A 


Unit contains VCR517 Cathode Ray 6in. tube, complete 
with Mu-metal screen, 3 EF50,4 8P61 and 1 5U4G 
valves, 9 wire-wound volume controls and quantity 
of resistors and condensers. Suitable either for basis 
of television (full picture guaranteed) or Oscilloscope. 
offered BRAND NEW (less relay) in original packing 
cases at 67/6. Plus 7/6 carr. “ Radio-Constructor”’ 
‘scope circuit included. 


ROTARY POWER UNIT TYPE “87” 


Input 24 v. Output 230 volte 65 mA. and 6.3 volts 
2 amps. Fully filtered and smoothed and noise sup: 
ressed. Ideal for car radlo, ete. BRAND NEW 


NLY 15/- (postage, etc., 2/6). 


G.E.C. RECORDING TAPE 
600ft. Reels sere :10/- 


1,200ft. Reels . e “ 17/6 
BUY NOW—UNREPEATABLE BARGAIN. 


R.F. UNITS 
Type 24 
20-30 Mejs. 

Switched Tuning. 
With 3-SP6l 


15/- EACH 


BRAND NEW 


Type 25 
40-50 Mejs. 
Switched Tuning. 
With 3-SP61. 


1 9/6 EACH 


BRAND NEW. 


T.V. PRE-AMPLIFIER FOR LONDON AND BIRM- 
INGHAM. Complete with 6AM6. Heady to plug into 
your set, 27/6. P.P. 2/6. 


8/6 


POST FREE 


Ideal for tape recording and amplifiers. No 
matching transformer required. 


PLEASE ADD POSTAGE. ARTICLES UP TO 10j-, Ij- 


DENCO F.M. 


TR!196 RECEIVER 


Receiver 25/73. This ia a six-valve superhet 
receiver with 465 kc/s I.F.'e. Complete with 
all valves—2 EF39, 1 EK32, 2 EF36, 1 EB33. 

fh full conversion 


STROBE UNITS. Brand New, in sealed cartons, 
these contain 6EF50s, 5EA50s, 18P61,a host of 
condensers, resistors, transformers, chokes, 
relays, switches, 7 pote. and 5 smoothing 
condensers, size 18in. x Sin. x 7fin. Only 


~ 145 


FEEDER UNIT 


SUPPLIES FINEST QUALITY AUDIO OBTAINABLE TODAY. 
Complete Kit including 5 valves (6AM6, 12A H8, EB9! and 2-6A B6) at £6-7-6 
or built and aligned at £8-10-0 
All parts obtainable singly as per Dencos’ F.M, Catalogue (D.T.B. 8.) Price 1/6. 

Requires 230 v. at 50 m/a. 


6.3 v. at 1.5 amps. 


Demonstrations daily. 


RCA 931A PHOTO-ELECTRIO CELL AND 
MULTIPLIER. For facsimile transmission, 
flying spot telecine transmission and research 
involving low light-levels, 9-stage multiplier. 
Brand new and guaranteed, only £2/10/-. 
Special 11-pin base Q/-, Data sheets supplied. 


MORSE PRACTICE KIT 
Complete with buzzer, morse tapper and battery 
compartment on baseboard ,6/-, post paid, 


CRYSTALS 
200 ke/s, 2 pin, U.S.A. . 
465 ke/s, 2 pin, U.S.A. . 
500 ke/s, 2 pin, British 


EFSO (VR9IA) 
The selected EF50, Red Syivanian, original boxes 
10/- each, 90/- for ten. 


RECORD CHANGERS 
COLLARO RC3 53], Latest model 3-speed. Brand 
He maker's carton, cream finish. £30/10/-, carr. 
ree, 
Latest model 3-apeed, by very famous manulacturer, 
plays mixed records. £10/10/-, carr. free. 


METRO-VIC (METROSIL) PENCIL 
TYPE E.H.T. REGULATOR up to 10 k.v. 
Particularly suitable for Meese E.ELT. Fly-Back. 


AMERICAN 12 v. DYNAMOTOR 
Output 250 volts. 60 mA. Weight 5 Ib, Suitable for 
Car Radlo or Electric Razors, 22/6. 


R.F. UNITS 
Type 26 
50-65 Mejs. 

Variable Tuning. 

2—VRI136. I—VR137 


35/- EACH 


BRAND NEW. 


Type 27 
60-80 Mejs. ; 
Variable Tuning. 
2—VR136. |—VR137 


35/- EACH 


BRAND NEW. 


CATHODE RAY TUBES 
VOR139A. 2}in. O/R. Tube. Brand new 


in original cartons (carr. free) ,.....-- £115 0 
VOR9?. Guaranteed full T/V picture 

CC a | 0) ETT co. a a £2 00 
VCR517C, Guaranteed full T/V picture.. £115 O 
MU-METAL SCREENS for VCR97 or 

517. P.P. 1/0 <. ccs e cscs eccesnce 10 0 
in, ENLARGER for VCR97 or 517. 

PLP TIE oense aar » Eels 17 6 


Brand new and 


VCR97. t5/-, carr. 2/-. 
"Scopes. 


crated—slight cuc-off—Ideal for 
Limited quantity. 


| PHOTO CELLS G.S.I8. Brand new, 25/-. | 


£i, 1/6. £2, 2. 
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RADIO TRADERS LTD. 


23 WARDOUR ST., LONDON, W.1. (Coventry Street end) 
Phone No. GERrard 3977/8 Grams: ‘* Radiotrade”’ 


PAXOLIN SHEET 


IBin. x 4łin. x dyin. Ij- each l0in. x lOin. x rin. 1/6 each 
20in, x l0in. x din. ... 1/6 each 20in, x l0in. x zin. 3/- each 

CONDENSERS Per doz. 
2 Mfd. 150 v. Tubular Paper (aluminium tubes), 1/6 each ............... 15/- 
8 Mfd. 450 v, Electrolytic, 1/9 each . 18/- 
16 Mfd., 350 v., Electrolytic, 2/- each 21/- 
24 Mfd., 350 v., Electrolytic, 2/- each 21/- 
32 Mfd., 450 v., Electrolytic, 2/6 each 27T/- 
8x 16 Mfd., 350 v., 1/6 each oo... ee I5- 
20 x 20 Mfd., 275 v., Electrolytic, 2/9 each . 30/- 
16 x 16 Mfd., 350 v., Electrolytic, 2/6 each . 27/- 
16 x 24 Mfd., 350 v., Electrolytic, 2/6 each . 27/- 
16 x 8 Mfd. Metal Cans Electrolytic, 350 v., 1/6 each IS/- 
32 Mfd. Metal Cans Electrolytic, 350 v., I/6 each ....... 1S/- 
32 x 8 Mfd. Metal Cans Electrolytic, 275 v., 1/9 each 18/— 
64 Mfd. Metal Cans Electrolytic, 350 v., 2/6 each 24/- 
Condenser clips for above ........csccrsorcrssceecees 3/- 
.| Mfd. 400 v. Metal Cans, Ij- each.. 10/6 
50 Mfd. 12 v., I/- each 10/6 
12 Mfd, 50 v. Tubular Paper (aluminium tubes), If- each 10/6 
100 Mfd. 6 v, Tubular Paper (aluminium tubes), I/- each 10/6 


.00005 Tubular, 4/- doz. .02, 500 v., 4/- per doz., .001, 350 v., 4/- per doz. 
-05, 350 v., 4/- per doz. .005, 200 v., 4/- per doz. 

MIDGET MICA CONDENSERS: .0001, .0002, .0003, .0004, .0005 4j- 
200 Assorted Moulded Micas. Popular Values ë 

200 Assorted Silver Micas. Popular Values 
200 Assorted Carbon Resistors: 4. 4 and | watt, Goo c 

CARBON RESISTORS: watt 2/6; 4 w. 3/-; | w. 4/-; 2 w. 6j- per doz. 
EX-GOVT. 60 mA. 10 HENRY CHOKE, new 4/6 each 
HIGH STABILITY RESISTORS: ;>—— 
Tolerance: ie 2% 5% ALL CINCH 

4 wate 1/- 9d. éd. each|| COMPONENTS IN STOCK 
$ wate 1/3 IJ- 9d. each 


I watt 1/9 1/6 1/3 each} PYE PLUGS AND 

8-40 MEG 2 watt aeee 2/6 each SOCKETS _......... 

WW AND VITREOUS RESISTORS. 5 watt, 1/6; 
10 watt, 2/6; 15 watt, 3/-; 20/30 watt, 3/6 each. 

WW VICONTROLS. COLVERN and B-NSF. 5K PRESET 
and other values, 2-3 watt, 2/- each. I0K Isolated Spindle ...  2/= ,, 
500 ohms, IK, 20K, 25K, 50K, with spindle ................+ ae 

VICONTROLS WITH SWITCH: most valucs, B-NSF 

VICONTROLS: Less Switch, Preset and Spindle. MOST 
VALUES Sea 

TWIN MIDGET 


1/6 pair 


COVER 5/6 n 
4-WAY PUSH BUTTON UNITS, 1/6 each 15/= doz. 
PUSH BUTTON KNOBS... eesse s a= 
TAG STRIPS: 3-way 2/- doz.; 4-way 2/6 doz.; 5-way 3j- doz.; 

7-way 4j- doz.; 28-way 12/- doz. 

ASSORTED PILOT LAMP HOLDERS  .............c:.000eee0 4l- n» 


FUSES Itin, Most values from 750 mA. to I0 amp. .... 
POINTER KNOBS. Smail black, with line, tin, hole 
STANDARD ROUND KNOBS: Small, tin. hole, 6, 


Large, tin. hole, 7/6; with spring clip, tin. hole 4/6 n 
WANDER PLUGS, Red and Black 2j- n 
PHILIPS TRIMMER TOOLS .... Š Ij- each 
BELLING & LEE. P/M FUSE HOLDERS, Type j b 
WEARITE COILS: Types PA4, PO4, PAS, POS, 1/3 each ...... 12j/= doz. 
VALVE HOLDERS: Moulded. B9A, 7/6; B7G, 6/-; EF50, 

6/-; ENGLISH OCTAL, 3/- per doz. SCREEN CANS 

for BJA, B7G, 6j- doz.: PAXOLIN—B7G, MAZDA 4-pin UX 3j- ,„ 
BELLING & LEE. PLUGS AND SOCKETS. Ex-Govt. 

BRAND NEW 5-pin, Chassis and Cable, 7-pin .......-....seecc0e0 1/6 pair 
BULGIN. P74, Plug and Socket, 2/6; P200, Plug and Socket, 

2j-§ Rotary Switches, $.255, 2/-; Dolly Switches, $.267, 2/-; 

Standard Switches, Ex-Govt., On-off 1/6 each 
POST OFFICE LAMP JACKS, No., 10, I/+ ea . 9j- doz 
Lamp Covers for same .,...........-....- 3J- n 
L.F. CHOKES, 300 w., 60 mA. CHS .... 4/6 each 

OUTPUT TRANSFORMERS. Multi Ratio, 5/- 

or Power ......., n 4[- ,, 
VALVE SCRE y 10/6 doz 
ORUPTARIVES, AIN. -iare IP aipin serei Tee > If~ each 
WESTECTORS. WX6, WXI2, WI, W12, W4, Ij- each. 1. 9J- doz. 
ARCOLECTRIC (Whitney Lamp), Red, green, clear, l/6 each IS/= ,, 
SIGNAL LAMP HOLDERS P/M, complete with adjusting 

lamp holders, 1/9 each ...,..... Set E TETE ETA. 18/- ,, 
AIR SPACE TRIMMERS. Preset and spindle types, 5PL, 

IOPF, ISPF, 20PF, 25PF, SOPF, 75PF, 15/-; 100PF Preset, I/6each IS/- ,, 
JONES PLUG AND SOCKETS. 4pin, 2/6; 6-pin, 3/-; 

8-pin, 3/6; 10-pin, 4/-;12-pin ............. . &[= pair 
NUTS, 8BA, 3/-; 6BA, 2/6; 4BA, 3/-;2BA aos 
SOLDER TAGS, 2/6 gross, SHAKEPRO 2j- ., 
WY ASPIERS, 2, Aad BEA aoaia aE a a diet lje . 
SHAKEPROOF SOLDER TAGS, 4BA and 6BA, 2/6;2BA ... 2/9 ,, 


CASH WITH ORDER OR C.0.D. ALL ORDERS DEPT. Wt 
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE 


REDUCED PRICES FOR GROSS LOTS 
We invite your enquiries for items not listed. 
Trade Counter open 9.30 to 5.30 Monday to Friday. 
Callers Welcomed. 
WHOLESALE, MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED 
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MIDLAND INSTRUMENT CO. 


PLESSEY P.M. SPEAKERS, 3in. dia., personal portable type, 3-ohm speech coll, less 
transformer, brand new, 7/6, post 9d. 
CHARGING KITS, consists of a G.E.C. lj-amp. foll-wave rectifier, and a Douglas 
200/250-y. A.C. input transformer, specially wound for this rectifier, with requisite 
voltages to charge a 2, 6 or 12-v, battery at 1}-amps., 2 high grade componenta, com- 
plete with circuit diagrams and instructions, brand new, 25/-, post 1/8. 
FLASHER UNITS, consists of 2 platinum contact G.P.O. type relays, automatically 
provides approx. 120 flashes a minute from 12/24-v. fully radio suppressed, im diecast 
case, new unused, and well worth £5. Our price 12/6, post 1/6. 
U.S, RELAYS, Leach pattern, 200-ohm, 2-pole changeover; 1/6, post 4d., 15/- doz. 
post 1/8, ditto 3-pole changeover, 1/9, post 4d., 18/- doz., post 2/-. 
| BUZZERS, 3-6-y. high note, platinium contacts, variable note control knob, high grade 
type, worth 40/-, our price, new unused, 5/- post 1/-. 
ELECTRO-MAGNETIO COUNTERS, 0-9999 repeating, 3-ohm coil, operates down to 
1}-v., G.P.O. subscribers type, fitted cover, size Lyin. x fin. by 4}in. long, an excep- 
tional bargain, 5/- post 1/-; 48/- doz., post 2/4. 
VENNER TIME DELAY SWITCHES, 24-v. operation, consists of a high grade clock- 
work movement, with external press button wind, 2 electro magnets with 5-pole 
cam operated contacts, In smart metal case size 34in. x 2łin. x 2fin., fitted 4-way 
terminal block, new boxed, fraction of original cost, 7/6, post 1/3. 
HOOVER BLOWER MOTORS, dual voltage, with terminations for 12 or 24-v, D.C., 
otherwise suitable for 20 or 40-v. A.C., length Siin., dia. 3in., fan casing 4tin. dia. 
inlet and outlet ports L}in. dia., the most useful and versatile blower offered, suitable 
for car heaters, air conditioning and cooling purposes, new, unused, 25/-, post 1/6, 
ELECTROLYTIC CONDENSERS, 32-mfd. 450-v. D.C., by Zenith, Micamold, etc., 
new and guaranteed, cartons of 25 condensers, 20/-, post paid. 
PROJECTION UNITS, consists of an optical mount, fitted with a bloomed f/2.2 Achro- 
matic lens, 3}in, focal length, at one end, also a convex/concave ground glass at the | 
other, attached to an enclosed lamphouse, fitted with a 24-y. 15-watt lamp, and polished 
reficctor, fraction of original cost, 10/-, post 1/-. 
VARIABLE RHEOSTATS, wire-wound on ceramic, 50-ohms at l-amp., laminated 
wiper arm, bakelite knob control, in diecase cases size Sjin, x 4}in. x -2hin., fitted 
on/off toggle switch and 2 cannon plugs, new, boxed, 7/6, post 1/6, X 
SELSYN TRANSMITTERS (Magslips), 3in, type, pure synchro x-y-l-2-3, suitable 
as master or slave, 50 v. 50-cycle single phase A.C. operated. When two or more 
of these are wired up, the rotation by hand (or other means) of one, will result in a 
100 per cent. follow in the other(s), both clockwise or anti-clockwise, supplied brand 
new with test report, in tropicalised sealed cartons, Value £8 each, our price 25/-, 
post 2/-, 2 for 5Q/-, post paid with wiring diagram, SIEMEN’S HIGH SPEED RELAYS, 
coil res. 145 ohms, single-pole changeover platinum contacta, adjustable armature 
tesaien and contact gap, well worth 35/-, our price, new, unused, 5/-, post 8d., 50/- 
oz., post 2/-. 
TELEPHONE SETS, consists of 2 combined receivers and microphones, connected by 
20ft. twin flexible, provides perfect 2-way communication (up to 1 mile with extra flex), 
self-energised, mo battery required, complete ready for use, new, boxed, 12/6, post 
Ye. 
CRYSTAL SET COILS, high-gain dual range med. and low., complete with crystal 
set circuit, 2/6, post 4d. Variable conds, .0005 mfd., bakelite dielectric, complete 
with pointer knob, 3/6, post 4d.; Germanium dectector, latest wire-ended type, 2/-. 
post 3d.; Wavechange switches, Bd., post 3d.; Clix plugs with sockets, 4 seta 2/-, post 
4d. All items to construct a crystal set, 10/-, post paid. D.C. SERIES MOTORS 
12-24 v. 15/20 amps., size 6}in. long 3jin. dia., fitted jin. dia, shaft, weight 91b., à very 
superior motor, originally cost £10, our price, new, unused, 7/6, post and packing 2/6. 
Mang other bargains; send 3d. with S.A.E, for current lists. 


MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17 
Tel.: HAR 1308 


SPECIAL OFFER of Constructors parcel of 100 assorted resistors 
comprising }, +, | and 2 watt from 10 meg.-22 ohms. 12/6, 

“AVO” MINORS, D.C. “E?” type, also reconditioned and 
perfeet order, £2/17/6. 

ADVANCE SIGNAL GENERATORS. Type E.l. £20. 
MEGGER SAFETY OHMMETERS. Perfect, £3/10/0. 

H.R.O. SENIOR RECEIVERS. With A.C. P.P., 5 coils, £28. 
D.S.T. 100 RECEIVERS, as new. Coverage is 7 bands from 30-Mc/s. 
to 50 Ke/s,, £20 each. 

HAMMERLUND H.@.120. Mint condition, rack mtg., £40, 
HALLICRAFTERS S$ X28, S27, S41, S38, etc. Perfect cond, 
AR88LF, AR88D, CRIO0, from stock, RIISS RECEIVERS and 
“ N” models available, new. 

CANADIAN R.103_ RECEIVERS, as new, modified for A.C. 
working, £18/10/-. 

B.C.348 AND B.C.342 RECEIVERS from £22/10/-. 
HAMMERLUND SUPER PRO RECEIVER, complete with 
original A.C. power pack type S.P,-200-LX, perfect order, £40. 
LELAND R.F. WOBBULATOR, perfect order, £12/12/-. 
A.C./D.C. MOTORS, suitable for sewing machines, 47/6 each, 
A.C./D.C. 12 v.-15 v. MOTORS, long spindle for models, 15/- each. 
NEW M/C MICROPHONES, hand type, with 12 yds. heavy 
duty screened cable, £3/15/ each. 

TEST EQUIPMENT. We hold a comprehensive stock. Multi- 
range meters at 1,000 and 20,000 o.p.v., valve testers, signal genes, 


10,000 OHMS POTENTIOMETERS, large size, by Colvern, 


enclosed 8/6 each. 100k, I5w., 9/6 each. 


MAINS TRANSFORMER,  350-0-350 v. Ellison at 120 mA., 
6.3 v. 5a., C.T. 5 v, 3 a., 37/6. Pull range of all types of Ellison products 
in stock, 

COSSOR DOUBLE BEAM OSCILLOSCOPE, type 339A. 
Perfect, £32. 

6 VOLT (3 at 2 v.) BOXED ACCUMULATORS, 14-. 


„l uF350 v. METAL CASED TUBULARS, U.S.A., at 4/6 doz. 
(minimum 2 doz.). 


H.R.O. COILS. 46-.96 Mc/s., etc., at £2/5/- per coil. 
LARGE STOCKS OF MOTORS. A.C./D.C. and A.C., 1/16, 
1/12, 4, 4 h.p. 


` Your post enquiries welcomed. S.A.E, for reply, please, Orders, 
C.W.O. or Pro-forma invoice, no C.O.D, Prices quoted do not 
include carriage and packing. 


All types of equipment purchased. Top prices paid. 


SERVICE RADIO SPARES 
4, LISLE STREET, LONDON, W.C.2 
Telephone: GERrord 1734, 
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SOMETHING FOR EVERYONE! 


CONSTANT VOLTAGE TRANS- 
FORMERS, Manufactured by SOLA 
of CHICAGO, U.S.A. Primary 90-125 v. 
or 190-250 v. Secondary I I5 v. precisely 
at 2 KVA. Can be adjusted for 50 or 
60 cycles operation. Primary and 
secondary are completely isolated, 
and for 230 v. output two can be used 
in series. Fully guaranteed. ONLY 
£21 each, or £40 per pair. 


RF UNITS TYPE 26 and 27. For 
use with the R.1355 or any receiver 
with a 6.3 v. supply. These are the 
variable tuning units which use 2 valves 
EFS4 and | of ECS2. Type 26 covers 
65-50 Mc/s (5-6 metres), and Type 27 
covers 85-65 Mc/s (3.5-5.0 metres). 
Complete with valves, and BRAND 
NEW IN MAKER’S CARTONS. ONLY 
35/- each. 


LF. STRIP 194. An easily modified 
strip recommended for T.V. con- 
structors who want good results at 
moderate cost, or for those who have 
built televisors but are having trouble 
in the sound or vision receivers. Size 
(Sin. x Sin. x Sin., it is complete with 
6 valves VR65, | of YR92, and I of VR56 
or VR53. Mod. data supplied. ONLY 
45/- (postage etc., 2/6). Less valves, 
19/6 (post, etc., 2/6). 


TELESCOPIC AERIAL. Pulls out 
of metal tube ISin. long to extend to 
73in. BRAND NEW. ONLY 7/6 
(postage I0d.). 


AMPLIFIER 208, Ideal for conversion 
into a high gain TV pre-amp. Complete 
with 2 valves EF50. ONLY 15/+ (postage, 
etc., 1/6). 


INDICATOR TYPE 95. Built on a 
two-deek chassis, this contains VCR97 
tube with mu-metal screen, 16 valves 
SP6!, 4 of EASO, and 2 of EB34 and 


also shoals of components. ONLY, 
59/6 (carriage, etc., 7/6). 
INDICATOR UNITS, TYPE 6. 


Contain VCR97 Tube with mu-metal 
screen, 4 valves EF50 and 2 of EB34. 
NEW CONDITION. ONLY 59/6 
(carriage, etc., 7/6). 


INDICATOR 233 CHASSIS. Similar 
to the type 6 Indicator Unit. This 
contains VCR97 CRT holder, II valve 
holders, resistors and condensors, ete. 
In excellent condition, ONLY 10/- 
(carriage, etc., 5/-). 


AMERICAN I2v. DYNAMOTORS. 
Output 255 v. 60 mA. Ideal for car 
radio or running electric shaver from 
car battery. ONLY 22/6, 


ine: BLOWER MOTORS. ONLY 
12, 


C.R. TUBE VCR97._ Tested full 
screen, BRAND NEW IN MAKER’S 
CRATES. ONLY 42/6. 


é v. VIBRATOR UNITS. Made by 
the National Co. of America for use 
with H.R.O. Communications Re- 
ceivers, supplying 165 v. at 85 mA 
fully smoothed D.C. Complete with 
vibrator and 6X5 rectifier in black 
crackle cabinet size 7in. x 7iin. x 6in. 
ONLY 29/6 (postage, etc., 2/6). 


METAL RECTIFIERS. Selenium full 
wave bridge 6 or |2 volts; I amp. 7/6; 
2 amp. 11/3; 3 amp. 12/6; 4 amp. 15/-. 


COMMUNICATIONS RECEIVER R.1155 


The famous ex-Bomber Command Receiver known the world 
over to be supreme in its class. Covers 5 wave ranges: 
18.5-7.5 Mc/s, 7.5-3.0 Mc/s, 1,500-600 ke/s, 500-200 ke/s, 200- 
75 ke/s, and is easily and simply adapted for normal mains use, 
full details being supplied. Aerial tested before despatch. 
BRAND NEW AND UNUSED IN MAKER'S TRANSIT CASES, 
ONLY €11/19/6. 

SLIGHTLY USED RECEIVERS, Grade I, also tested working 
before despatch, £9/19/6. 

A.C, MAINS POWER PACK OUTPUT STAGE, in black 
metal case, enabling the receiver to be operated immediately, 
by just plugging in, without any modification. Can be supplied 
as follows, WITH built-in 64in. P.M. Speaker, £5/10/-, LESS 
speaker, £4/10/~. 

DEDUCT 10/- IF PURCHASING RECEIVER AND POWER 
PACK TOGETHER. 

Please add carriage costs of 10/6 for receiver and 5/- for Power 
pack, 


V.H.F. RECEIVER R.1132.A 


An I1-valve receiver, covering 100-124 Mc/s. Has large tuning 
dial with slow motion drive, R.F. and L.F. gain controls, phone 
and line output sockets, and 0-5 mA., tuning meter. In grey 
enamelled metal case with plated handles, size I8in. x lOin. 
x liin. Complete with valves, circult diagram and calibration 
chart, IN BRAND NEW CONDITION IN MAKER'S TRANSIT 
CASES, ONLY, 79/6} (carriage 7/6). Also a few slightly used 
at 69/6, plus carriage. 


POWER UNIT TYPE 3 


Made for use with the R.1132.A, this is a standard rack mount- 
ing job to match the receiver, and is for 200/250 v. 50-cycle 
mains with outputs of 250 v, D.C. 100 mA., and 6.3 v. 4 amps. 
Fitted with H.T. current meter and voltmeter, this js a first- 
class unit, and can be used for a variety of receivers. Used, 
but tested working before despatch. ONLY ia (carriage, 
etc., 5/-). Connecting Cable with Jones Plugs for receiver 
and power unit, 10/-. ` 


RECEIVER 25/73 


Part of the TR1196, this 6-valve unit makes an ideal basis for 
a mains operated All-wave Superhet, full modification data 
being supplied. Complete with valves, 2 each EF36 and 
£F39, and | each EK32 and EBC33. BRAND NEW. ONLY 
27/6, or a few less valves but complete with the 465 kejs. 
ILF.s. etc., 8/6 (postage etc., 2/6), Mod. data only 9d. 


AMERICAN LORAN INDICATOR UNIT APN.4. 


The unit recommended as a basis for the ‘* WIRELESS 
WORLD ”’ TELEVISION OSCILLOSCOPE, copy of which is 
supplied, contains SCP] CRT and screen. 14 valves 6SN7, 3 
of 6SL7, 8 of 6H6, | of 65J7, 100 ke/s crystal, and hundreds 
of condensers, resistors, etc., etc. BRAND NEW IN MAKER'S 
TRANSIT CASES. ONLY €6/19/6 (carr. ete., 15/6). 


METERS 

E AND TYPE 

2łin. Flush square 
24in, Flush circular . 
24in, Desk type 
2in. Flush square . 
24in, Flush circular . 
2in. Flush square ..., 
2sin. Flush circular . 
2in. Flush square . 
2in. Proj, circular .. 
2in. Proj. circular . 
2in. Proj. circular .... 
Car type moving iron 
g 2łin. Flush, circ., mov. iron 
New in Maker’s Cartons. 


„S.D. 
milliamp 


ON 


$Z0000000u 
NNNNNN 
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33 
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All meters Br 


100 MICROAMPS METERS 


24in. circular flush mounting, Widely calibrated scale of 
15 divisions marked ‘* yards'’ which can be rewritten to 
suit requirements. These movements are almost unobtain- 
able today and being BRAND NEW’IN MAKER’S CARTONS 
are a snip at ONLY 42/6. 


w 


MODULATOR TYPE 67. Contains 
fully smoothed normal A.C. Mains 
power pack, transformer being 345 v.- 
0-345 v. at 200 ma., 6.3 v. 5 a., 6.3 v. 
250 mA., 5 v.2a. Also contains 6 valves 
SP 6l, 3 of EA 50, 2 of EB 34, and I of 


5Z4. Brand new in makers transit 
cases. ONLY 67/6 (carriage 7/6). 
CRYSTALS. British Standard 2-pin 


500 ke/s., !S/-. Miniature 200 ke/s. and 
465 ke/s.; 10/- each. 


TRII96 TRANSMITTER SECTION. 


in perfect condition, less valves. 
ONLY 7/6 (postage, etc., 2/6). 
159 RECEIVER UNIT. Contains | 


each valve, types EF50, EASO, SP6l. 
tie, and 24 v. selector switch. ONLY 
12/6. 


VACUUM PUMPS. 
and Model Makers. Ex-R.A.F. Type 
B3. BRAND NEW IN MAKER’S 
CARTONS. ONLY 22/6 (post 2/-). 


TRANSFORMERS. Manufactured to 
our specification and fully guaranteed. 
Upright mounting, fully shrouded, 
normal primaries. 

425 v.-0-425 v. 250 mA., 6.3 v. 4 a. 
6.3 v. 4 a., 5 v. 3 a., 50/-. 

350 v.-0-350 v. 160 mA., 6.3 v. 6 a, 
6.3 v. 3 a., 5 v. 3 a., 42/6. 

350 v.-0-350 v. 150 mA., 6.3 v. 5 a, 
0-4-5 v. 3 a, 32/6. 

250 v.-0-250 v. 100 mA., 6.3 v. 6 a. 


For Handymen 


5v.3a, Abe 
Please add 2/- per transformer postage. 
TRANSFORMERS, FILAMENT. 


6.3 v. 2a., 7/6 (postage 1/-). 
TRANSFORMERS, EHT. Upright 


mounting. 

EHT for VCR97 Tube 2,500 v. 5 mA 
2 v.-0-2 v. I.i a., 2 v.-0-2 v. 2 z., 37/6. 
EHT 5,500 v. § mA., 2 v, I a., 22/6. - 
EHT 7,000 v. S mÀ., 2 v. I a., 82/6. 
EHT 7,000 v. 5 mA., 4 v. I a, 82/6. 
Please add 2/- per transformer postage. 


RECEIVER, TYPE 7!. Covers 100- 
150 Mc/s., and contains 4 valves EF50, 2 
of EF39, | of EL32 and | of EF36, to- 
gether with a multitude of short wave 
components. An excellent tittle 
breakdown unit for ONLY 25/- (post, 
etc., 2/6). 


MU-METAL SCREEN FOR VCR97 
TUBE, etc., ONLY 8/6. 


CABLE. CLEARANCE OFFER of 
23/36 twin polythene, Weatherproof, 
and suitable for outdoor use, 39/6 
per 100 yard coil (carriage etc., 3/6). 
S.A.E. for sample, trade enquiries in- 
vited. 


SPECIAL OFFER. Ex. Admiralty 
L.T. TRANSFORMER. Normal 
mains input, output 4 v. 20 amps. 
C New and unused, these have 
become damaged, but are still usable, 
the damage being confined to broken 
fixing lugs, and/or broken bakelite 
terminal panels. Formerly sold at 30/-, 
now offered at 17/6 (post, etc., 2/6). 


ROTARY POWER UNIT, Type 87. 
Ex-R.A.F. Input 24 v. Output 230 v. 
65 mA., and 6.3 v. 2 amps. Fully 
filtered, smoothed, and noise suppres- 
sed. Ideal for running radio on boats 
or other 24 v, D.C. source. BRAND 
NEW. ONLY 1{5/+ (postage etc., 2/6). 


Cash with order please, and print name and address clearly 


U.E.I. 


(Open until 1 p.m, Saturdays. 


CORPORATION 


We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross) 


Radio Corner, 
London, W.C.I. 


138 Gray’s Inn Road, 
"Phone: TERMINUS 7937 
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SELENIUM METAL RECTIFIERS (S.T.C. TYPE). Built to 
specification from milliamps to amps., H/W., F/B., or three-phase, 
All work fully guaranteed, Very good delivery, Your enquiries in- 
vited for large or small quantities. ai 
RECTIFIERS, PENCIL TYPES, S.T.C. K/3 SERIES. I milliamp 
for H.T. and E.H.T. APPLICATION, EX-STOCK. , 
Volts. Type Price Volts Type Price Volts Type Price 
24 2550 14/8 


8 K3/i0 3/10 1000 K3/40 7/6 K3/100 
375 K3/I5 4 1140 K3/45 8/2 3080 K3/120 16/8 
$00 K3/20 5/I 1260 K3/50 8/8 3600 K3/140 19/3 
655 3/25 5/8 {500 K3/60 9/8 4100 K3/160 21/6 
755 K3/30 1780 K370 II- 4660 K3/180 24/3 


6j- 

885 K3/35 sio 2030 K3/80 12/4 5150 26 
RECTIFIERS FOR L.T. APPLICATION—F/B. S.T.C. TYPE: 
12 v, D.C. at I amp., 6/6; 12 v, D.C. at 2 amp., 10/6, 9d. p.p. 

12 v. D.C. at 3 amp., 15/-, p.p. I/-; 12 v. D.C. at 4 amp., 17/6; p.p. 1/3. 
12 v. D.C. at 6 amp., 25/-, p.p. 2/-; 12 v. D.C. at 10 amp., 40/-, 2/6 p.p. 
24 v, D.C, at I amp., 12/6; 24 v. D.C, at 2 amp., 2I/-, p.p. I~; 24 v. 
D.C. at 4 amp., 30/-, p.p. 2/-; 24 v. D.C. at 6 amp., 35/-, p.p. 2/6. $ 
VALVE TESTER, TYPE 4. 200/230 v. A.C. input. Ex-Govt., in 
good condition, with descriptive book containing circuit diagram of 
instrument and how to test valves from |.4 v. to 40 v. With valve- 
holders for Brit., 4, 5,7 pin and Octal, U.S., 5 and 7 pin, 1/Octal, side 
contact, large Brit., 4 and 9 pin. Acorn and diode. Housed in sub- 
stantial wooden case, Price £7/19/6, carriage 10/- extra, 

WESTON ALL-PURPOSE A.C./D.C. TEST METER, MODEL 
E.665. 1,000 ohms per volt. New and unused, complete with leads and 
batteries, £8 each only, p.p. 3/6. 

WESTON BATTERY OSCILLATOR, MODEL E.692. TYPE 2. 
Also new and unused. Coverage [00 ke/s-26 Mc/s. Audio output 
approx., 400 c/s. Available at the ridiculously low price of only £5/19/6, 
p.p. 4/6, (Oscillator complete with instruction booklet). 

42in, EXPONENTIAL HORNS. liin, fitting. These horns have 
a 28in. square flare, weight approx. 25 lb., and measure 44in. from top 
to bottom. £2/19/6, carriage 7/6. 

VITAVOX PRESSURE UNITS. Heavy duty, P.M. 20 watts. To 
fit the above horn. Brand new. £4/9/6, carriage 5/-. 

ROTARY CONVERTERS, !2 v. D.C. input 230 v. A.C. output, at 

100 watts. Brand new, £4/17/6. Ditto, 24 v., same price, carriage 7/6, 
AN/APA-| CATHODE RAY INDICATOR AMPLIFIER UNIT. 
Complete, comprising OF. 3BPI C.R.T., 7-6SN7GT, 1-6H6, I-6G6, 
|-2X2, 1-6X5, valves, Bargain value, £4/19/6, plus I0/- carriage. 
TUNING UNITS (£X-U,S.A.). Types available, T.U,5B., T.U.6B., 
T.U.9B., T.U.26B. Good condition, soilea cases, 19/6 each, p.p. 3/-. 
AC/DC SUPPLY UNIT. (S.T.C. SELENIUM RECTIFIER). Complete 
with Mains Isolation transformer, fixed and housea in strong metal 
cabinet. 250 v. A.C. to 200-220 v. D.C, @ 3-4 amps. Ready to use for 
£6/10/0 only, carriage 10/-. 

METERS 


0-1 m/a., 2fin. flush mounting round p.p, 1/6 2I- 
0-1 amp., R.F. 2in, F/Mounting round..,.......+. 5/9 
0-5 amp. D.C., 2in, F/Mounting. Square .. 9/6 
0-50 amp. A.C. 6in. Surface Mounting. Round 30/- 
0-300 v. A.C, 5in. F/Mounting. Round ....,,..0c.r00 45/- 


CAR RADIO TRANSFORMERS. 12 v. ex-Philco, 300 v, H.T. at. 
90 mA. Brand new and unused. Only 12/6, p.p.2.-. 
TRANSFORMERS PUSH-PULL OUTPUT (BY PARMEKO) 
25 watts for 6L6 valves, To match, 3, 8 and 15 ohms. New and unused, 
29/6, p.p. 2/6. 

R.1155 COMMUNICATION RECEIVERS. Individually testea and 
despatched in good working order, Cases slightly soiled. £8/19/6, 
carriage 10/-. 

HOOVER [/é6th H.P. MOTORS, POD v. Three-phase. Standard 
shaft, 1,425 r.p.m. Brand new in original maker's cartons. £3/10/-, 
carriage 5/-. 

HALF MILE OF TWIN DON “8” TELEPHONE WIRE. 
Brand new, on wooden drums, £2/12/6 per drum, carriage 10/-, England 


only. 

CAMERA CONTROL UNIT, TYPE 35. 24 v., 25/-, p.p. 2/6. 
HIGH-VOLTAGE TRANSMITTING CONDENSERS. Hank 
Pot Type (25 pf. 8 kV) (400 pf, 9.6 kV.) (S00 pf. 15 kV.) (600 pf. 9.6 kV.) 
(750 pf. 15 kV.), Any type, 3/6 each, p.p, I/-. 

CHROMIUM PLATED EXTENDIBLE AERIALS. Min. length 
12in, Max. length 48in, Suitable for car radio aerials. 8/6 each, p.p. 9d. 
CATHODE RAY TUBES. 

Type 3BPI, new and unused, with base and screen, 42/6, p.p. 2/-. 
Type VCRI38 (ECR35), With screen and base, in new and unused 
condition, 42/6, p.p, 2/-. 

Type VCR97, ex-Equip., in good order, 20/+, p.p. 3/6, 

Type CV 1526, 22in., 4 v. filament, 3,000 v. anode, complete with 
base and mu-metal screen, 20/-, p.p, 2/6. 

PHOTO ELECTRIC MULTIPLIER CELLS. TYPE 931A. £2/10/-, 
p.p I/-. Also 931A complete on chassis with multiplier network and 
two 832 valve-holders, etc., £3/10/-, p.p, 2/-. 

POWER UNITS. Type 3, made for use with the R.1132A, this is 
a standard rack mounting job to match the receiver and is for 200/250 v. 
50 cycle mains with output of 250 v, D.C., 100 mA. at 6.3 v, 4 amps. 
£3/10/-, carriage, Power unit for Wireless No. 11, 12 v, D.C, input, 
230 v. D.C. output at 30 mA., fully smoothed, 19/6, 2/6 p.p. Power 
unit ex-No. 19 Trans-receiver, 12 v, D.C, input, 275 D.C, output at 
100 mA., fully smoothed, 19/6, p.p. 4/-, 

NO, 38 WALKIE-TALKIE TRANS-RECEIVER, in good condition 
(less external accessories), 35/-, p.p. 2/6, 

SIEMENS HIGH SPEED RELAYS. Twin 1,000 ohm coils, perfect 
condition, 15/-, p.p. 6d. 

2,000 OHMS H/R. EAR PIECES, 3/6 each, p.p. 9d. 

MOVING COIL HEADPHONES. Brand new. 12/6 per pair, p.p» I/-. 
BATTERIES H.T./L.T. Heavy duty layer type, Ov, tapped at 
87v. H.T. L.T. 44v. Perfect condition. Size 94in. x 44In, x 44in., 


4/6, p.p. 2/6, 
15 LITTLE NEWPORT ST., LONDON, W.C.2. 
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BC453 COMMAND RECEIVERS, new, with dynamotor, £5/5/+, 
RHEOSTATS. 12v, IA2/6. 12v. 5A 9/6. 

MORSE KEYS. Bakelite fully enclosed, 3/6, 

BENDIX SELSYN TRANSMITTER MOTORS, TYPE VIIL 
A.C, 50 v. 50 cycle, $in. x 34in. new. 27/6. 

NEW FREQUENCY CRYSTALS. 9100 and 4500 kc., 10/6. 
4860-4800-2400-594-561-560H559 Ke. 6/6. $in. space pins. 

SETS OF 6. CARBON TWIST DRILLS. -ġķin. to fin. or win. 
to in. 3/6 set. 

ARP12/VP23 VALVES, new, 4 for £l, 5/6 each, 
PLESSEY T.V. PRE-AMPLIFIER. London band. 
Complete, 25/6. 

VALVES. Lists supplied, 

CYLDON 5-CHANNEL PRE-TUNER. Gives 26 D.B, gain, 
Fit one of these to your T.V, for better pictures. I.F. Output 9,5-14 
Me/s., 15.5-22 Mc/s. With valves EF80, ECC8], 52/6. Less valves, 15/-. 
NEW 0-100 MICRO-AMP. METERS. 4łin. Round flush mount- 
ing. Made by Ernest Turners. £3/12/6. 
MAINS TRANSFORMERS. Input 200/240 v. Output 350-0-350 
or 250-0-250 volt 80 mA., and 4 and 6,3 v, 4 a. and 4 and 5 v. 2a. 
Price 21/6. Input 200/240 v. Output tapped 3, 4, 5, 6, 8,9, 10, 12, 
15, 18, 20, 24, 30 volts, 2 amp., 21/6. Output 17-I11-5 volts 5 amp., 
22/6. Output 17-11-5 volts I} amp., 16/6. 6.3 v. 24 a., 8/6. All with 


one year’s guarantee, 
Operate at 200/300 volts D.C, 8/6. We can 


Valve 6FI3. 


D.P.D.T. RELAYS. 


supply any type of voltage and contacts at varylng prices. 


NEW SELENIUM RECTIFIERS. F.W. 12/6 volt 3 amps., 14/6; 
4 amp., 22/6; 6 amp., 30/-; 1 amp., 8/6; 12 v. 100 mA., 3/-; 24 v. 
2 aa 2o; H.W., 250 v. 100 mA., 9/=; 250 v. 275 mA., 17/6; 250 v. 
60 mA., 6/6. 

GERMANIUM or SILICON CRYSTAL DIODES, 3/9. 

M/C MICROPHONES with matched Trans., 15/6. 

FL5 FILTER UNITS, 8/6. Same as FL8 but less switch, 

TRII96 TRANSMITTER SECTION. New and complete but 
less valves, 4.6-6.8 Mc/s, Easily converted, I5/-. With valves TTII, 
EL32, EF50, £2. 

L.R. ARMY HEADPHONES, 9/6. 

TIME DELAY RELAYS. Wae specialise in units giving varying 
time constants, Please send us your requirements or problems. 
FISHING ROD AERIALS. Set 3—12ft., 7/6. 

RUBBER MOUNTING BASES, 3/6. 

P.O. VEEDER COUNTERS 0-9999, 24/50 volts D.C., 15/6. 


All Carriage paid in the U.K. from Dept. W.W. 
ARB8B8LF in tip-top condition, £55. 


U.S. ARMY FIELD TELEPHONES. TYPE EE8, £5/10/- each. 
Carriage extra on above items. 


THE RADIO AND ELECTRICAL MART 
253B PORTOBELLO ROAD, LONDON, W.II. 
Phone: PARK 6026 


aus PRATTS RADIO game 
1070 Harrow. Road, London, N.W.10 


(Nr. Scrubs Lane) Tel. LADbroke 1734 


AMPLIFIERS 
College general-purpose unita. MODEL 
ACLOE, 4 valve, 10 watts. Neg, feed- 
back, £10/7/6. MODEL AC15E, 
6 valve, 14-15 watt P/P output. Feed- 
back over 3 stages, £14/14/-. MODEL 
AC32E, 32 watts P/P output. Feedback 
over 3 stages, £19/15/-. MODEL 
a C. malins, 6 valve, 
p > —e ae ere ie ovens stages, 
3 ara COMPLETE 
MODEL AC10E £10/7/6. WITH GASES and chrome handles. 
THEY HAVE A SEPARATE MICROPHONE STAGE and gram. inputs allowing MIXING 
of speech and music. Outputs match 3, 8, 15 ohm speakers. MODEL Q9C, 6-valve unit 
with Bass and Treble controls. P/P output of 9 watts. This amplifier incorporates an 
18 section O/Transformer. Variable feedback from zero to 25db. Output impedance 
3.6 to 239 ohms. Complete chassis, £14/14/-. Complete range of accessories available, 
also tape recorders, amplifiers, etc. Stamp for list. All amplifiers ready for use and 
carriage paid, Terms available. 


| 


20 WATT AMPLIFIER FOR 50/- 


20 WATT AMPLIFIER FOR 50/-. less valves. Front panel 19in. wide for rack 
mounting 19in. deep. This unit is divided into 2 sections, the top section containing 
the amplifier and consisting of output transformers, valve-holders, etc., tone control, 
volume control, Valve line-up 2 PX 25's, MHL4A and a U14. Contains also a 3in. 
0-200 milliamp meter, complete with input and loudspeaker sockets. The bottom 
portion contains the power supply unit for 200-250 v. mains and consiste of mains 
transformer 500-0-500, 120 milliamp 3-4 volt heater windings, smoothing choke, 
condensers, variable resistances, etc., also power output for providing H.T, and 
heater voltages for a pre-amplifier. Indicator light and on and off switch. Sold less 
valves, believed to be tn working condition at our NEW PRICE of £2/10/-, carriage 
15/6. The weight of this amplifier is approximately 50 ib, x 
AERIAL COUPLING UNIT. Type G. Ref. 424.0843. Containing large inductances, 
variable transmitter type condensers, 0-1 ma., M.C. meter 2in. dia., Indicator light, 
etc., with controls brought out to front panel 15 x llin. Contained in metal box 
15 x Il x l5in. deep with 2tin. hinged lid, complete with circuit. In new con- 
dition, apart from external scratches to case. Price 27/6, carriage 6/6. 
WIRE WOUND POTS. 10,000 ohms, 4in. dia., tin. deep with wiper arm and Bin. 
spindle, new condition, dismantled from units, price 8/6, postage 2/-. 
NISELECTORS. Siemens miniature 3 banks of 10 contacts. 3 sete of wipera 
zet at 120 degrees. Coll resistance 10 ohms. Stripped from new equipment. Price 
27/6, postage 1/6. 


ARTHUR T. SALLIS (W.W.), 
93, North Road, Brighton, Sussex. Tel.: Brighton 25806 
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TINNED COPPER WIRE—All 4 oz. 
s. 


ves 21D 
» 2/11 
CHASSIS 


Aluminium Undrilled with Reinforced 
Corners. Available In the following 
sizes: 
6in. x 4in, x 2}in, 
8in. x ŝin, x Zin. 
10in. x 7in. x 2ġin. 
Hin. x Bin, x 2}in, 
14in. x Sin, x 2jin. A 

16in. x 9in,x2jin. .. 

All are four sided—idesl for radio 
reccivers—amplifiers—power packs, ete. 
SET OF VALVES, Ten VR91 (EF50) 
valves, Ex-Brand new units, @/- each, 
45/- set. 


GRAMOPHONE MOTORS, etc. Collaro 
AC37 Gramophone motor suitable for 
100/120 vy. 200/250 v. A.O. variable 
speed, complete with 10in. E.M.I. type 
turntable felt covered. Price, 46/- each, 
plus 2/- post. 


GOLDRING PICK-UP HEADS, Pick-up 
head type No. 112 (2,000 ohms.), 
complete with lead. Price 17/6 cach, 


AMPLIFIER 
THE “EKE” QUALITY 3 WATT 
AMPLIFIER 


COMPARE THIS PRICE! 

This is not sa kit of parts but a well- 

built unit—read this specification, 

* 3 valvee—6B8G, 6X5GT, 6V6GT. 

* Componenta 100%, only recently 
manufactured condensers used 

Strong chassis, sockets for ali input 

and output leads. 

Output 30 secondary. 

Tone and volume controls. 

Input for crystal or Hi-Fi magnetic 

pickups. 

A.C, mains fully isolated. 

Negative feed back. 

Price 79/6. Packing & Post 2/6. 


JUNCTION BOXES 
Type 5X/2234 20 Way.....- 


PUSH CK WIRE 
Size 7/ Available in 
colours: Blue, Green, Red 2}d. yd. 


RECORDING TAPE, 1200 feet 
Wound on a “ Cyldon” Reel 17/6 ea. 
Needle Cups-—for Gram. 

Needles (Bakelite). ....... 1d. ea. 


‘* WHANDA ™ Wire and Cable Stripper 
To strip cable of diameters 
pin., tin., $in., Ideal for 
coaxial cable ............ 


NYLON BRAIDED DRIVE 


+e +e 


1/6 ea. 


5j- ea. 


2/9 ea. 


AMERICAN RELAY 
450 Impedance with leads 
No, AZ0545 


TRON LEADS 
Black and white flat iron 
leads, bonded ends 


POTENTIOMETER PANEL 
4 Potentiometers on Panel. 

DOKO BPS; 7509 W/W; 
25K Carbon; 5KQ W/W. 
All with long spindle, with 
leads of different colours 
terminating in an 11 pin 
plug surplus to leading T.V, 
Makera Production Run 


1/9 ea. 


1/3 ea. 


716 ea. 


WIRELESS WorLD 


SPECIAL PURPOSE 


VRI50/30 
VRI36 ... 


VU9 i 
VUI20A 
IASGT... 
6G6G 
807 . 
9003 . 
954 


ION TRAPS 


‘Type IT6 for Tubes lee! 35 mm. 
neck diameter... Rove 


2/6 ea; 


HEADPHONES—MICROPHONES, Etc. 
EX-GOVERNMENT HEADPHONES BY 


S. G. BROWN, etc. 


CLR Low resistance type 120 ohms...... 
CHR High resistance type 4,000 ohms 
DHR a super phone 
American phones by Trimm Mfg. Co. of 


Chicago, U.S.A., 1,200 ohms. cach 

earpiece .s.sseeren n O » vee 13/9 pr. 
Headbands wide type 1/9 ea 
Throat microphones, American surplus. 

Complete with strap, lead and plug 

type T308 ET E ieeies «0 POSS «sons 4/-set 
* Regent ’’ Hand Microphone. Crystal 

insert, nickel chrome plated head, 

complete with lead and Jack plug, 

listed at 2 Gns. Our price ............ 21/- ea. 
Throat Microphones, type Za.21095. 

2 units per box .. w.. 1/8 per box 
Acos Microphone insert typ cits 3/9 ea. 
HEATER TRANSFORMERS 
230 v.Input 2volt Samp. .........-.. 4/6 
230 v. Input 2 volt 3.0 amp. 1/9 
230 v. Input 4 volt 1.5 amp. 5/- 
230 v.Input 4 volt 3.0 amp. 10/— 
230 v. Input 5 volt 2.0 amp. 10/- 
230 v. Input 6.3 volt .5 amp. 5)- 


230 v. Input 6.3 volt 1.5 amp. 
230 v. Input 6.3 volt 3.0 amp. 
230 v. Input 12 volt .75 amp. 


OUTPUT TRANSFORMERS 


Multi Ratio suitable for all ordinary 
receivers giving six single ratios......... 


CONTROL K NOBS in MODERN STYLING 


Tastefully and clearly engraved in gold. 
Size A. Diameter Izin. Depth din. 
Size B. Diameter Iin. Depth jin. 


These Mouldings are available in two colours: 


Walnut and Ivory. 


They are suitable for use with jin. spindles, and 
are mn firmly held by means of a grub 


screw and locking nut. 
Prices: 

Type *' A "'—1/6 each. 
Type " B ’’—I/2 each. 


Plain Knobs can be supplied in either size or 
colour: Price I/- each and 8d. each respectively. 


Inscriptions availables— 
RADIO: “Volume,” 


“ Vol/On-Off,’’ * Wave- 


change,” ** Tuning eS MLL, Gram., ” “t Radio- 


w “ On-Off.” 


Gram.” “‘ Tone,’ 


TELEVISION: 


ie Contrast,” a Brilliance, * “Brilliance; /On-Ofi, ae 


“ Focus,” " Brightness.” AMPLIFIER: 
“ Bass,’ (plus any of those shown 
TAPE RECORDER: “' Record-Play.’’ 


BY ANTIFERENCE LTD. 
Supplied complete with 
mounting and backplate 


price 


ANOTHER LARGE PURCHASE OF 
COMPACT TELEVISION AERIALS 


universal 
In neutral 
brown finish. Overall length 5ft. éin. 


Packed in carton 3ft. 4in. long. Com- 
plete with full instructions. Cat. 
No. CD4. 


Original price 50/-, Our 


' Treble,” 


above), 


a 

o 

a neo 

>» aka as PE 
SO L a E O U A eee eee 


12/6 


ALPHA RADIO 


56 WINCES | CHAMBERS, VICTORIA SQUARE, LEEDS 1. 


VALVES 


CV286 
VRS4.. 
VRS7.. 


SEND FOR 
POEL LIST 


MIDGET 


This well-known cabinet of which 
thousands have been sold ls ideal for 
every constructer, Complete with 
chassis, dial, backplate, cord drive, 
polnter and dial drum. Price 27/6 each, 


CHOKES 
20H, 2500, 60mA. Clamp 
construction 


TRANSFORMERS FOR BATTERY 
CHARGERS 


ae ie a pates 6-12 v. 


3 amp. 
(Both with tap on Primary for 2.5 v. 
Pilot light) 


LOUDSPEAKER CABINET3 


This attractive wainut finished cabinct 
is available for 6}in. or Sin, speaker 
units. Metal speaker fret, complete 
with back and rubber feet. 

6}in, type: Measures Sin. x Bjin. x 44in. 
Price 15/6 each, 


at base, 

Sin. type: Measures 10}in. x 10ġ}in. X Sin. 

at base. Price 19/6 each, 

WIRE WOUND RESISTORS 

Available in the following values:— 

250, 500, 1000, 1500, 2000, 2500, 

3500, 5009, 10000, 15000, 20002, 

25002, 35000, 50009 , 68009 , 10,0009 

Tolerance +— 10% 

Ratings 5 watt, ia each. 10 watt 

1/3 each, 15 watt 1/9 each. 

FILAMENT TRANSFORMER 

Primary 200/250 v., Secondary 6.3 volt 

1.5 amps, tapped at 4V. and 2V. 7/6 ea. 

oe .Imfd. 600¥ CONDENSERS. 
each 

PENTODE OUTPUT TRANSFORMER. 

2/9 each. 

MAINS DROPPERS 

Dubilier type HY 71228 13500 with 

5 taps 2/6 each. 

9450 Dropper with 5 taps 2/6 each. 

Vibrator Clips 4d. each. 

Nitrogol Condensers, 12 mid. 350 v. 

D.C., 5/- each. 

Etched Foil Electrolytic 

100 mfd. 450 v. 4/- each. 

Rothermel Pillow Loudspeaker, listed 

42/-. Complete with ful] instructions, 

Our Price 19/6. 

Ex Govt. Hand Microphones. Bakelite 

ca3e, switch in handle, complete with 

lead, 7/8 each, 

Crystal Diodes. Wire ends. Two for 2/1 

Three Piece Screening Gans. (Octal 

type). 6d. each. 

Octal Plug and Socket, 1/- each. 

Wavechange Switch, For T.R.F. 

| receivers, long spindle. 1/- each. 

| Condenser. Paper type 2 mfd. 

Hd, each. 


SUPPLY 


Condenser, 


| value 10/- 


250 v. | 
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LOUDSPEAKER UNITS 


PLESSEY 3in, Round type for 
personal portables 2 to 3 ohm 12/9 


ELAO 4in. Square type 4/03, 


2to3ohm .....ssesesose 13/9 
PLESSEY Sin. Latest type.... 13/6 
GOODMAN'S 64in. Round type 15/11 
LECTRONA chk, With trans- 

former ... 18/- 
ELAC 6}in. Type ena, ts 

3 ohm . 15/8 
TRUVOX Gjin. Wafer type, 

1jin. deep, 2 to 3 ohm...... 20/- 
R. & a 8in, Lightweight, 2 to 

SOME WARE AROE T 6/11 
LECTRONA Sin. PM 2 to 

SRC nDoe ho see A 16/6 
ee LATEST ELAC 4in.x Tin. 


ELLIPTICAL UNIT 19/10 each. 
ELAC 10in, Units 2 to 3 ohms 22/6 
PLESSEY 10in. Lightweight.. 19/6 


TEUVOX BX11 12in. Light- 
weight 49/6 
ROLA 5° 


unit with output 


PENCIL RECTIFIERS 


K3/25, 5/8; K3/40, 7/6; K3/45, 8/2; 
K3/50, 8/8; K3/60, 9/8; K3/100, 14/8. 


SENTERCEL RECTIFIERS 


RM1, 3/9 ea; RM2, 4/2 ea; RM3, 
5/- ea.; RM4, 16/- ea, 


METAL RECTIFIERS 


12 v. } amp., 1/6 ea.; 12 v. 1 amp. 
4/6 ea.; 2 v. l amp., 3f- ea. 250 v. 
45 mA., 6/3 ea.; 250 v, 75 mA., 7/6 ea; 
300 v. 60 mA., 7/6 ea. 


FULL WAVE TYPES 


12 v. 1 amp., 4/9 ea.; 12 v. 2 amp., 
8/- ea.; 12 v, 3 amp., 137- ea.; 12 v. 
5 amp., 18/- ea. 


SPECIAL OFFER 
Co-axial Cable 
Best quality grade “ A ™ cable solid 


1/022 70 chms, 944. yd. Best quality 
Grade “A” cable stranded 7/0076, 
8H. yd. Best quality Grade 
“© A cable air spaced 1/036, 1/- yd. 


FUSES 
4,1, 1}, 2, 3, 5 amp, Lin. 

Standard Cartridge Fuses 3d, ea. 
Panel Mounting Press Switch 1/3 ea. 


“SATCHWELL ” THERMOSTAT 


Complete with mounting 
bracket and Including 2 
space heating units 230 v. 
230 w. 


CARRYING CASE 

Suitable for use as a projector 
or recording case, slze 15in. 
x 9}ln. x 13in. Internal 
dimensions: lsin. long, 
llfin. deep, S}in. front 
H.T. 8fin, rear H.T. With 
a black rexine finish. 
Weight Bh Ib. ....... 05s 


13/6 ea. 
Post and packing 2/6. 


TERMS: Cash with order or 
C.0.D, Postage and Packing 
charges extra, as follows: Orders 
add 9d.; 20/- add 
1/-; 40/- add 1/6; £5 add 2/- 
unless otherwise stated. Mini- 
mum C.O.D. fee and postage 2/3. 


MAIL ORDER ONLY 


co. 


WHEN 
ORDERING 
PLEASE QUOTE 
“DEPT. W.W.” 
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BRAND NEW. ORIGINAL CARTONS. R.F, UNITS. 
TYPES 26 or 27, 27/6, 24, 15/- (Postage 2/6). 


METERS. New, boxed. M.C. 2}in. Fl. rd.,100 micro 
amps, 35/-; 350-700 v., (1 mA. F.8.D. only), 20/-; 
15/0/15 v., 10/6; 10/0/10 mA, Proj., 10/6; Electro- 
statio 1,500 v, Proj., 20/-; 10 mA., 78/- doz. 130 v. 
(i mA. F.8.D.), Rec., 15/6; 10 mA., 20 mA., 100 mA., 
200 mA., 300 mA., M.I, 15 v., 20 a. Proj, T.O. 1 a. 
M.0. 30 a. Al at 8/- each. Qin. sq. M.C. 5 mA., 
2in, Rd. Proj. M.C. 


WIRELESS WORLD 


NOVEMBER, 1954 


H. FRANKS 


58 NEW OXFORD STREET 
LONDON, W.C.I. 

| PHONE: MUSEUM 9594 

| | One minute from Tottenham Court Road Stn. 


VALVE VOLTMETERS. Triple range, 
pclae volts, input voltage, 80 v. 400/2000 


100 mA. T.O. 3 a. at 7/- each. En] cys.—I15 v. 400/2000 cys.—I10 v. 60 cys.— 
apes, Thre ain: aay 0.20 ira MO., SiGe ee E ST Our aged again} 180 v, 500 cys.—230 v. 50 cys.—230 v. 400 cys., 
motion drives, 7/6; I.F. Filter, 2/6. Coilpacks, new, a~Handb a i 
12/8. Used, 9/6. CONDENSERS. Variable min. Structor*'a h Sook, «7, fitted in instrument case, 14 x 84 x Qin. 
spindle, 15, 25, 50, 75 pis., 1/3. DYNA MOTORS, giogeth Mha m Supplements (a on- £5/10/- each. 
soiled cases, D.C. . 250 v. 80 mA., at 6 v.), a T.C. : 
Oa nE 0, REYNE Pratas ne Poses | | SG METAL, RECTIFIER SETS, input 
VR92, 3/VB136, 1/6J5, 140/250 Mojs, (less meter), Eoi: Amplifiers Perhets, TR + AC, . . . 
30/-. LF.T.’s, new, canned 7 Me/s. (R1355), or 10/13 * suge J ker Fi Unite ER I m: Cont. gainea rpa ates 
ker), st oused in metal cabinet, x x nie 
33) of TS Epam. Xtal PU, 70/6, POWER UNIT 288. Galle, supasi ea Ullconserincs, ELLIOTT MAGNETIC RELAYS, TYPE 
230 v. 50 c. input. Outputs D.C. 2 kV., 5 mA., 350 v. to-poing implified layo Uctional de. H, Coil res. + — -100 ohms, Operating 


150 mA. A.0.6.3 v.15 a.,3 valves. New, 75/-, carr. 


paid inland. TRANSFORMERS, new, std. malns input; 
350-0-350 v. 120 mA., 6.3 v. 4 a., 4 v, 2 a., 16/-; 
similar, 80 mA., 11/6. 250-0-250 v.70 mA., tapped 
200 v., 6.3v.3a.4¥.2a., 10/6; 600v. H.W., 6.3v. 


3a., 4V. 2a., 10/6; 230 v. to 6.3 v. 5 a. and 10a.,15/-3 
2 kV. 5 mA., 2 v. 2a., 25/-; 350-0-350 v. 150 mA., 5 v. | 
3 a., 25/-; 55 v. 30 mA. {twice}, 6.3 v. 3.2 a., 9j-; | 
220-0-220 v. 33 mA., 7.1 v. 8 a., 8.4 v, 10a.,5 v.34. 
each C.T., 15/6; 740-0-740 v. 165 vA., 470-0-470 v. 
220 vA., 4 v. 8 a., C.T. (twice), 40/- (carr. 5/-}. 
Postage 2/- each. 


METER MULTIPLIERS, 3 X 200k. w/w bobbins, in { 
case, 3 k¥w, 7/6; 15k. bobbin, 2/6. POTENTIO- f | 
METERS, carbon, 10/6 doz., asstd. (our selection). | 
25k. 4 w. w/w, 2/6. RESISTANCE STRIPS, 800 u. 
.3 a, 2 taps, 1/6. METAL RECTIFIERS, W'hse. B33, 
10/6, STC H67-34-1E, 22/6; 600 v. 30 mA., 6/-; 
270 v. 80 mA., 6/-. 


SPECIAL PURPOSE VALVES: CV1i72, 10/6; 6F17, 
6J6, 8/6; VB91, 6AG5, 4/-, Many others. 


= 
nce Coloy 


List and enquiries, S.A.E. please! 
Terms: Cash with order, Postage extra. 
Immediate despatch. 
Callers oniy 
SUPERADIO (W’chapel) 


LTD., 116 Whitechapel, 
Liverpool 1. ROY 1130. 


Callers and Post 

W. A. BENSON (WW), 
808 Rathbone Rå., 
Liverpool 13, STO 1604 


ages of į J 
r f information, 
Now-how,"# A 


current, low contact 238 microamps, high 
contact, 378 microamps, totally enclosed in 
metal case, 9in. x 44in, x 4in., £4 each, 


P.O. COUNTERS. 


Four digit, 3 ohm. coil, 
10/- each. Ditto 400 ohm coil, 12/8 each. 
RECTIFIER UNITS, type 58, input 200/ 
250 v. A.C. 50 cys., output 20/24 volts D.C. 
3 amps. smoothed, continuous tropical rating, 
fitted in metal case 12 x 20 x 8in., £5/7/6 each, 
WESTINGHOUSE RECTIFIER SETS. 
Styje 228 G.P.O. Input 200j250 volts A.C. 
50 cycles, output 50 volts D.C., 14 amps, 
£4 each. 
|} DOUBLE-WOUND STEP-DOWN 
TRANSFORMERS. Input 200/250 v. A.C. 
50 cys. Output [00/110 v. A.C. 750 watts. 
Fitted in metal cases. 84 x 74 x 7tin. With 
carrying handle. New. £7/2/6. 
“STANCOR,” U.S.A. 2.5 K.V.A. 50/60 
cycle auto-transformers. Input 115/250 v. 
epee 110 v. Completely shrouded. £11 
each, 
CLOCKWORK-DRIVEN PROCESS 
TIMERS. variable 5 to 30 mins. Fitted 
iS amp. Contacts, totally enclosed, crackle 
finish, 17/6 each. 
Mailing Lists. 


ormulae, 


Price 6d. each. 


Television ° Radio ° Record 
CABINETS MADE TO ORDER 


ANY SIZE OR FINISH 


CALL OR SEND DRAWINGS FOR QUOTATION 


B. KOSKIE œr. c» 


72-76 Leather Lane, Holborn, E.C.1 
Phone : CHAncery 6791/2 


“THE METEOR lli” 
A.C. MAINS 


conr ETE bt E- 


Plus 2/6 post & pkg. 


Only screwdriver, pliers and soldering 
iron required to make this attractive 
3 valve all mains set (2 wavebands). 


COMPLETE PARTS INCLUDING VALVES, READY TO USE 
CHASSIS, MOULDED CABINET, BROWN OR IVORY. 


1/- 


SEND NOW FOR EASY POINT-TO-POINT 
WIRING DIAGRAM, FULL INSTRUCTIONS, 
PARTS LIST, ETC 


AC/DC VERSION................ 
MONEY BACK GUARANTEE. 


NORMAN H. FIELD (Dept. M), 68 HURST ST., B’HAM, 5 


POST 
FREE 


TRANSFORMERS 


COILS LARGE OR SMALL QUANTITIES 
CHOK ES TRADE ENQUIRIES WELCOMED 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK-UP, 
CLOCK AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., M.O.S., L.E.B., ETC. 
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 2261 EST. 1933 


eter iT ttt ttt ttt ttt tte ete 


LYONS RADIO Lid. 


TEST SETS TYPE 102, Mains operated, emitting 25 and 50 cps. synchronising pulses. 
Amplitude calibrated from 0.2 to 1.4 watts for outputlamp. Provision is made for 
comparison of outputs by means of photometer type comparator. Housed in smart 
metal instrument cases 11 x 10 x Sin. and fitted with A.C, mains 50 ops. power pack 
using transformer Pri-200/250 v. Sec. 6.3 v.,12 v. and 300 v.,} wave selenium rectifier, 
double triode valve CV18, 6J5, 1 spare lamp, etc. In good condition with circuit 
diagram. PRICE 32/6, carriage 4/6. 

A.C. METERS. Switchboard mounting, M.I. types. 

0/30 AMPS, -Flush panel mtg., Spin. dia. PRICE 25/-. 

0/15 AMPS., projection pattern, din, dia. PRICE 25/-. 

VOLTMETERS. Calibrated 90-170 v. flush panel mtg. 5}in. dia, PRICE 17/6. 
THERMOMETERS, Consists of a circular glass fronted dlal @in, dia. with metal 
temperature detection stem protruding 5in. at right angles from back of dial. The 
temperature is clearly calibrated on the face of the dial from —70°C, to +50°C, and is 
indicated by a rotating pointer, PRICE 10/6, post 9d. 

L.T. TRANSFORMERS, Primary 200/250 v. 50 cps. SECONDARY: 3, 4,5, 6,8,9, 10, 
12, 15, 18, 20, 24 or 30 v, at 2 amps. Excellent for accumulator charging, model 
Tailways, experimental work etc. Brand new and guarauteed, all connections clear! y 
marked. PRICE 18/6, post 1/6. 


3 GOLDHAWK ROAD, (Dept. M.W.) 
SHEPHERD'S BUSH, LONDON, W.12 


Telephone; Shepherd’s Bush 1729 
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Best Buy at Britain’s 


MODULATOR TYPE 67. This unit is a pulse 
modulator with pulse width of |, 2 and 5 micro- 
seconds. The pulse amplitude is also variable. 
lt Is a particularly useful instrument as it contains 
a heavy duty power pack sultable for 230 volt 
50 cps. mains supply. The mains transformer 
outputs are 6.3 volts twice, 5 volts. for the 
rectifier and the H.T. winding is 345-0-345 volts. 
Also included are 5 SP61, one VRII6, 2 EB34, and 
3 EA50. Size of case 18 x 9 x 7 inches. These 
units are brand new in original packing cases. 
Price 67/6 plus 7/6 carriage. 


POWER PACK TYPE 301. This was the mains 
power pack used for the complete TR.1196 
contained in a neat black case size 8tin. X 4hin. X 
64in. high. For 200/250 volts A.C. 50 cps, Output 
250-0-250 v. 6.3 at 2.8 amps. 6.3 v. at .6 amps. for 
6X5G rectifier. 31 volts at .3 amps. supplies 
metal rectifier for bias. The transtormer is 
a massive job. Price only 27/6 plus 2/6 post. 
Should be O.K. for R.1155, etc. 


METER BARGAINS, ALL BRAND NEW 
15 v, (50 ~) mov. Iron 2fin. pni. mtg.... 8/6 
20 volt moving coil 2in. sq. pnl. mtg. ... 
3,500 volts moving coil 34in. projection 
150 milli-amp. 2in. sq. pnl. mtg.........00+- 
5 milli-amp. moving coil 2in. sq. pnl. mtg. 7/6 
20 amp. moving coil 2fin. dia. .......00.++ 6 
ImA. 2}in. barrel flush pni. mtg. ... ae 
I milli-amp. 24in. barrel desk type 
100 micro-amps. 2tin. barrel pni, mtg. 
scaled 0-1,500 in 15 clear divisions. lo 


500mA. Thermo Couple 2in. sq. pnl, mtg. 5 


METER RECTIFIERS. I mA. Salford instru- 
ments, 8/9. 5mA. Salford Instruments, 6/9. 2mA. 
S.T.C. as used in E.M.1, Output Meter, 5/6. All 
are full wave bridge and brand new. 


METAL RECTIFIERS. Heavy duty Selenium 
10fin. long with 3łin. square plates. Two are 
required for a full wave bridge giving 48 volts at 
0 amps. Brand new and ridiculously cheap at 
only 57/6 per pair plus 2/6 post. R.M.4 250 volts 
250-mA. Only 12/6. R.M.2, 4/3 each or 2 for 
8/-. Selenium 300 volts [00 mA. Brand new, 
ex-W.D., 6/9 each. 


X' TALS 
465 kee S.T.C. 4in. pins suitable for crystal 
F checking, ete. Brand new, boxed, 


gates, 
10/- each. 1 
200 ke/s American G.E.C. fin. pins suitable 
for crystal calibrators, etc. Brand new, boxed, 
10/- each, 


é VOLT H.R.O. VIBRATOR PACK. Gives 
165 volts at 80 mA. smoothed D.C. Uses Mallory 
Vibrator 6X5G, heavy duty smoothing choke, etc. 
In black crackle cabinet size 7in. x 7in. X 6in. 
Brand new, only 29/6. 


POWER UNIT TYPE 285. A.C. mains 
input 230 v. 50 cps. Outputs E.H.T. 2 kV. 
@ 5 mA. H.T. 450 volts @ 200 mA., L.T. 
6.3 v. @ 17 amps., fully smoothed, 2 chokes, 
paper condensers, etc, complete with 
valves 5U4G, VU 120 and EF 50. This was 
the ground power unit for the “ Gee" 
equipment and should be very useful for 
T.V., ete. A REAL BARGAIN AT ONLY 
69/6. 


TRANSFORMER BARGAINS. Brand new 
ex-manufacturer’s surplus drop through. Primary 
200/250 volts 50 cps. Secondary 310-0-310 v. 
70 mA., 6.3 @ 3a. 4v. @2a. Can be used with 
either 4 v. or 6.3 v, rectifier. Only 9/6 plus ue 
post. A similar type transformer 325-0-3 
100 mA., 6,3 v. 4a., etc., can be supplied to callers 
only at 14/6. 

Filament transformers, standard tapped primary, 
12 v. th a. and 4 v. If a. secondary. Only 7/6. 


GRAYSHAW INSTRUMENTS 
We are London stockists.of these fine 
instruments which represent superlative 
value. We can thoroughly ` recommend 
these and have no hestitation in stating that 
they compare very favourably with much 
more expensive equipment. 

Now available-SIGNAL GENERATOR 
SG50 covering 100 Kc/s to 80 Mc/s on 
FUNDAMENTALS in 6 bands. Priced at 
£7/19/6, its handsome appearance does not 
belie its excellent performance. 
RESISTANCE CAPACITY BRIDGES 
priced at £6/19/6. An accurate and compact 
companion instrument also available. 


COMMUNICATIONS RECEIVER 
ADMIRALTY TYPE B.28 (MARCONI 
CR.100). Valve line up 2 RF, F.C. separate 
local Osc., 3 I.F.’s, 2nd Det., Output, 8.F.0., 
and rectifier. Self contained power supply 
200/250 volts A.C, 50 cps. Variable Selectivity 
(crystal filter), 6,000, 3,000, 1,200, 300 ‘and 
100 cycles. Frequency coverage 60 kejs to 
30 Me/s in six ranges, continuous except for 
gap between 420 to 500 ke/s. Size I6in. x 
I34in. x I2in. Weight 82tb. The set for the 
serious operator. Thoroughly overhauled 
and in good condition, complete with new 
valves and air tested prior to desptach, A 
real bargain at only €27/10/- plus £1 carriage. 


RECEIVER 25/7 (TR.1196). This is a six-valve 
superhet receiver with 465 kc/s 1.F.s. Complete 
with all valves—2 EF39, | EK32, 2 EF36, | EBC33. 
In good condition with full conversion data. Price 
27/6 plus 2/6 carriage. 


COMMUNICATIONS RECEIVER TYPE 


R.1155. for world-wide reception. We 
-ARE ONCE AGAIN ABLE TO OFFER THESE 
FINE RECEIVERS- ABSOLUTELY BRAND 
NEW IN ORIGINAL TRANSIT CASE AT 
£11/19/6 plus 10/6 carriage. This delivery 
is in really fine condition. If you are con- 
templating the purchase of one of these 
receivers in the near future, we advise you 
not to delay in order to secure a really 
“MINT ” receiver. 


SLIGHTLY USED MODELS STILL 
AVAILABLE. Price £7/19/6 plus 10/6 
carriage. All receivers gladly demonstrated 
to callers and air tested prior to despatch. 
Send 1/3 for full details and circuit, which is 
supplied free with each recelver. 


A.C. MAINS POWER PACK OUTPUT 
STAGE. Enable the R.1155 to be used to 
operate speaker from 200/250 volts A.C. 
without ANY MODIFICATION WHAT- 
EVER. All our power packs have heavy duty 
transformers, are complete with leads and 
Jones plugs and are guaranteed for 6 months. 
Type A. In smart black metal case, size 
Stin. x 4tin. x 6$in., less speaker, price 
£4/10/- plus 3/6 carriage. 

Type B. With built In. 5in. speaker in black 
metal case size I3tin. x 54in. x Thin. Price 
€5/5/- plus 3/6 carriage. 

Type C. With an 8in. speaker in specially 
designed beautiful black crackle cabinet 
speaker to match receiver, size I!4in. x {O}in. 
x6In. AdeLuxe job. Price £6/10/- plus 3/6 
carriage. 


NOTE: 10/- REDUCTION WHEN PUR- 


CHASING ANY OF THE ABOVE POWER 
PACKS WITH RECEIVER. 


TRANSMITTER TYPE I2. Frequency coverage 
1.2 to 17.5 Mc/s in four bands. M.O., Buffer, 
P.A., 2 stage Modulator, built in stabilised A.C. 
mains power pack, P.A. Anode current meter 
M.C.W., C.W., and R.T. operation. Can be 
crystal controlled. Super ‘‘ Table Topper” 
size 24in. X I2hin. x I7$in. weight 1341b. Com- 
plete with all valves ready for operation. In 
first-class condition and tested before despatch, 
with circuit and full instructions. Only £16/16/- 
pius 14/- carriage. Can be demonstrated to 
callers, 


ROTARY POWER UNIT TYPE £04. input 
12 v., Output 230 volt 60 mA. and 6.3 v. at 2.5 amp. 
Fully filtered and smoothed and noise suppressed. 
Ideal for car radio, etc. Only IS/- each. 


HEAVY DUTY SLIDING RESISTORS, 
250 watts rated to carry 25 amps., resistance 
0.4 ohms, suitable for physics labs, charging board, 
etc. Laboratory type with worm drive, on metal 
stand, size 9in. x 4in. x 6in. high. Price 7/6 each, 
BRAND NEW. 


INDICATOR TYPE 182A 

Indicator contains 3 EF50, | 5U4G, 4 SP6I and a 
64in. C.R.T. Type VCR 517, complete with Mu 
Metal-screen, 9 wire wound pots, with large assort- 
ment of resistors and condensers, Can be con- 
verted to Oscilloscope (as described in ‘‘ Radio 
Constructor "’). Circuit supplied. Tubes have 
no ‘* Cut Off "and can be demonstrated to callers. 
BRAND NEW (less relays). In original transit 
case, 67/6 plus 7/6 carriage. 


INDICATOR UNIT TYPE 95. Exactly the 
same as the 62 indicator unit but is 50 cycle ver- 
sion. Double decker chassis, containing loads of 
components, 16 SP6l, 2 EB34, 4 EASO, etc., etc. 
Brand new condition (less VCR97). Only 45/- plus 
7/6 carriage. 


U.S.A. DYNAMOTOR 
12 volts D.C. Input, 250 volts 60 mA. output, 
weight 221b., size 4t4in. X 3in. diameter. Ideal 
for car radio, mobile amplifiers, small trans- 
mitters, ete, All tested prior to despatch. 
Only 22/6 post paid. 


45 Mc/s PYE STRIP. Vision unit for London 
frequency complete with 6 EFSO and EA50. 


Circuit provided. Ex-ebrand new units. Price 
£3/10)-. 
E.H.T. TRANSFORMER. For VCR97, etc. 


Mains input, output 2,500 volts, 4 volts at 2 amps. 
and 2-0-2 volts at2 amps. Fully guaranteed at 
35/- plus 1/- post. 


NITROGOL CONDENSERS. With cera- 
mic insulating terminals. 8 mfd. 2 kV. wkg 
size 5in. X 3łin, X 44in., at 12/6 each. 4 mf. 
2 kV wkg. size 3fin. x 2tin. X 4łin. at 7/6 
each. 4 mf. 1.25 kV. wkg. size 3fin. X tin. x 


4tin, at 5/6 each. 
BLOCK CONDENSERS. 40 mfd. 450 v, 


wkg. metal cased, paper insulation, size 44 x 


54 x 4tin. Weight 53lbs. For power factor 
correction, etc. Brand New Price I5/« plus 
2/- post. 8 mfd. 600 v. D.C. wkg. at 71° C. 
size 4 x 2 x 4łin. high. Very suitable for all 
good quality amplifiers, etc. Brand new 
Price 5/- each. 


U.S.A. BLOWER MOTOR for 105 volts A.C. 


operation. Outlet 2łin. diameter, extremely 
powerful. Snip for only 22/6 plus 2/- post. 
CABLE. Heavy duty twin polythene weather- 


proof, suitable for extension mains, lead, etc. 
SPECIAL CLEARANCE OFFER, 39/6 per 100 yd. 
coil, plus 3/6 carriage. S.A.E. for sample. 

3 CENTIMETRE TEST SET. Type 205A. 
In brand new condition, £17/10/-. 

R.1355 RECEIVER. Complete with all valves. 
Good condition. SUPER BARGAIN AT ONLY 
22/6 plus 7/6 carriage. 

RACKS. 6ft. “U channel P.O. type for 19in. 
panels, heavy angle base. Price 79/6, plus carriage 
at cost. 


BARGAINS, BARGAINS, BARGAINS, HUGE 
STOCKS OF COMPONENTS, RECEIVERS, 
VALVES, AT SPECIAL REDUCED PRICES FOR 
CALLERS. 


AONUMA QUST 


CHARLES BRITAIN (Radio) Ltd. 


11 UPPER 
LONDON, 


SAINT MARTIN'S LANE 
W.C. 2. 


One Minute from Leicester Square Station (up Cranbourn Street) 
Shop Hours: 9-6 p.m. (9-} p.m. Thursday) 


ee nn nn a ne Ke 


TEMple Bar 0545 


Open all day Saturday 
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FOR EXPORT and to H.M. GOVT. 
CONTRACTORS ONLY 


AVAILABLE FOR IMMEDIATE DELIVERY 


RADAR 
EARLY WARNING RADAR (mobile on trailers-—-LORAN & 
GEE RADAR. 
NIGHT-FIGHTER RADAR — REBECCA EQUIPMENT. 


RADIO TRANSMITTERS 
R.C.A, ET-4336—(2-20 Mejs 350 watt). 
HALLICRAFTER 8BC-6t0 (2-20 Mc/s, 350 wate). (New.) 
WESTINGHOUSE GO-9 (300-18,100 Kc/s—CW and MCW only). 
TECHRAD Model T-350XM (2-20 Mc/s, 350 watt). (New.) 
R.C.A. 5 kW Transmitters, (New.) 
Large quantities of spares for above. 


TEST EQUIPMENT 
PULSE GENERATORS (Model 79-8—current production by 
Measurements Corporation). 
MODEL 79-B generates pulses of continuously varlable width 
and repetition rate (RR 60-] 00,000 pps., pulse width variable from 
0.5-40 microsec.), x 
The instrument may be used for checking the response of video 
and r.f, amplifiers and investigation of peak measuring equipment. 
It will also simulate ignition and other types of interference for 
radio nolse elimination research. 
MICROWAVE FREQUENCY METERS (Model [05SM— 
Lavoie Laboratories). Frequency Range 375-725 Mc/s. Self- 
contained, battery operated, high precision instruments. 
BC-221 Frequency Meters, TS-IOA/APN, and a large range of 
TS instruments. 


VALVES, MAGNETRONS & KLYSTRONS, (Surplus— 
guaranteed also Current production.) 


AIRCRAFT ELECTRICAL EQUIPMENT AND 
ACCESSORIES 


All our equipment is either new or rebuilt to original 

specification, including latest modifications. 

All Airborne equipment can be released in our works to 

A.I.D. and/or A.R.B. Standard. 

High Precision Electronic Development and Production Contracts 
undertaken, 


BRITISH SAROZAL LTD. 


1-3, Marylebone Passage, Margaret Street, W.f. 
Telephone : LANgham 9351 (3 tines). 
Cables: Sarozal, London. Telegrams: Sarozal, Wesdo, London. 


WIRELESS WORLD 


THE 
BRITISH NATIONAL 


RADIO SCHOOL 
ESTD. 1940 


NOW IN OUR FIFTEENTH YEAR 
AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after completing 
our appropriate study course. 


FREE TRIAL LESSON, QUESTION 
and MODEL ANSWERS 
— Radio, Telecoms., Maths. 
and our NEW BASIC TELEVISION. 


State subject and grade of any special interest. 


A.M.Brit.I.R.E. and CITY and GUILDS Radio and 
Telecommunications Exams., ete. etc. 


PRINCIPAL, M.LE.E., M.Brit.I.R.E. 
BRITISH NATIONAL RADIO SCHOOL 


2; GANYNGE ROAD, CLIFTON, BRISTOL, 8 
Tel, BRISTOL 34755 


MICROWAVE AND 
ELECTRONIC 
ENGINEERS 


A real opportunity to participate 
in long term development of broad 
band centimetric radar systems 
and test equipment at our well 
equipped laboratories. Senior and 
junior positions to be filled at once. 
Applications treated as strictly con- 
fidential. Advertisers staff have 
been advised of this announcement. 
Interested engineers should apply 
in first instance, stating qualifica- 
tions and experience to Box No. 
7957, c/o “ Wireless World.” 


NOVEMBER, 1954 


starta 


new life in 
New Zealand 


The Royal New Zealand Air Force 
has a limited number of vacancies for 
skilled radio mechanics and other 
good craftsmen. Free passages to 
New Zealand and excellent condi- 
tions of service. 


Write for full information to Depart- 
ment WW, Royal New Zealand Air 
Force Headquarters, Adelphi Build- 
ing, John Adam Street, London, 
W.C.2 or telephone TRAfalgar 8030, 


NOVEMBER, 1954 


WIRELESS WORLD 
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Wireless World Classified Advertisements 


_ Rate 7/- for 2 lines or less and 3/6 for every additional 
line or part thereof, average lines 6 words, Bor Numbers 
2 words plus 1/-, (Address replies : Box 0000 o/o “Wireless 
World’ Dorset House, Stamford St., London, §.E.1.) Trade 
discount details available on application. Press ar : 

o re- 


December 1954 issue, Tuesday, November 2ad. 
sponsibility accepted for errors, 


WARNING 


Readers are warned that Government surplus 
components and valves which may be offered 
for sale through our columns carry no manu- 
facturers’ guarantee : Many of these items will 
have been designed for special purposes making 
them unsuitable for civilian use, or may havz 
deteriorated as a result of the conditions under 
which they have been stored. We cannot under- 
take to deal with any complaints regarding any 
such items purchased. 


NEW RECEIVERS AND AMPLIFIERS 


.J.R. ELEOTRIOAL & ELECTRONIO DE- 
VELOPMENT, Ltd., Bickford Rd., Witton, 


Sirmingham, 6 (Eas. 0435), the Midlands 
specialist manufacturers of high fidelity sound 
reproduction Supe for the world-famous 
Williamson amplifier and associated accessories. 
including tone control stages, loudspeaker 
crossover units, distortionless contrast ex- 
penders and radio feeders; send for details and 
Prices. {0105 


.C.A. speech amplifiers, type MI-11220, 

immediately available in quantity. 
McELROY-ADAMS MANUFACTURING 
GROUP, Ltd., 46, Greyhound Rd., Ponana 


HIRLEY LABORATORIES, Ltd., 125. Tar- 
ring Road, Worthing, Sussex, announce the 
superb ‘* rupa er” amplifier with pre-amplifier 
incorporated, 15 watts output, response 15 c/s 
to 60.000 c/s; bass lift 18 db, cut 18 db, treble 
lift 14 db, cut 20 db, hum and distortion level 
almost immeasurable; 230v @ 20 m.a., 6.3v @ 
l a at octal socket; beautifully constructed to 
instrument standards; . _ valves; price 
complete with engraved panel £18/18, also the 
“ Jupiter '’ reproducer, comprises above ampli- 
fer with 12in speaker in hand-made cabinet at 
32 . or with Audiom 50 at 34gns., or with 
Axlom 150 Mk. If, at 40gns.—Write for full 
details. {3579 


Vere a new combination receiver. the 
CB4 long-range FM, and sensitive MW Te- 
ception; obtainable as feeder, or with push-pull 
output stage and mains driven; superhet Sv 
chassis pE diodes) with JB tuning scale; 
designed for best fidelity on both systems; wi 
suit any amplifier, testec at 60 miles range; 
all on a 6Xllin chassis; obsolete feeders are 
easily convertible to a radio set with our 90/- 
power unit/output stage chassis; the WW FM 
unit; complete kits, using latest valves and 
vhf-type components, elegant stoved chassis, 
wound and pre-aligned oolls. circuits, layout: 
this design is ultimate with zero background, 
unique am rejector, and oscillator; many have 
been built by beginners, ahd we allgn the com- 
pleted set; kit, £7/5: we are pioneers and have 
quite a range of FM products; trade supplied; 
sets of literature 1/- ; 

BEL SOUND PRODUCTS Co., Marlborough 
Yard, London, N.19. Day and evening demon- 
strations, ring Arc. 8 (0184 


RECEIVERS, AMPLIFSERS—SURPLUS 


AND SECONDHAND 

ARTLEY tone control pre-amp 3, valves 
erfect; £4.—Waterworth, 5, mnie St. 
Burnley, Lancs. [3597 
ELEVISION projector, 1954 model, 30in 
icture, with screen; £85 cash; seen by 
appolntment.—Davies, 32, Clovelly Ave., 
Hendon, N.W.9. [3562 


7 VORTEXION 50w amplifiers, complete with 
valves, good working order; 0 each.— 
Retford Radio Relay Service, 89, Carol 
Retford, Notts. 3457 


RO Rx’s and coils in stock, also AR88. 
BC348R. CR100, See queens please 
to R. T. & I. Service, 350, Grove Green Rd 
London, E.11. Ley. 4986. [0053 


.F. units. types 26 @ 32/6, 25 @ 16/6, 24 
@ 12/6, brand new in ore nel cartons, 
with valves; postage 2/6.—E.W.S. Co., 69. 
Church Rd.. Moseley. Birmingham. [3393 
immediatel: 


Re receivers, type AR.88D, 1 
available in (eee fully reconditioned. 
McELROY-ADAMS MANUFACTURING 
GROUP, Ltd., 46, Greyhound Rd., Tondon ai 


TV RECEIVERS AND AMPLIFIERS— 


SURPLUS AND SECOND-HAND 


USH T91 TV. Sin, just overhauled, 7 new 
valves, bargain; £25 or_near.—Hardyman, 
7, College Lane, Faringdon, Berks. Tel. 2 n 


PARTRIDGE 


Transformers 


For Special Circuits 


Many of the prominent amplifier 
circuits, including those published by 
the G.E.C. and Mullard Technical 
Departments, employ Partridge Trans- 
formers. Two examples are given 
below. 


Osram 912 High Quality Gramo- 
phone Amplifier. Partridge Transformers and 
Chokes were employed by the G.E.C. Technical 
Valve Dept, for the prototype of the amplifier 
(see ‘* Wireless World ” September for review of 
the Osram 912). The three specified Partridge 
components are available in alternative mount- 
ing styles detailed below. 


* MAINS TRANSFORMER (T.1) 
Partridge Type No. P.3591 B 


Mounting style DN/404B_............. 52/6 

Mounting style DL/404B employing 

loose lead terminations.................. 43/= 
* SMOOTHING CHOKE (L.I) 

Partridge Type No. €10/135 

Mounting style DN/401B 34/3 

Mounting style DL/401B 28/6 


k OUTPUT TRANSFORMER (T.2) 


Partridge Type No.. P.3591 A 
Mounting style DN/404B e... 85/2 
Mounting style DL/404B -c0  75/= 


PARTRIDGE 

TYPE P.3591 A 

(Push-pull output transformer). Used in the above 
circuit. 

If performance down to 30 c/s is required it is 
essential to employ a transformer of this calibre. 


Mullard sve-vaive 10-watt high- 
guality amplifier circuit employs a 

artridge Type PPO (see technical Data 
Sheet No. 1). This circuit was described in 
the August issue of “ Radio Constructor,” 


Write for illustrated brochure 
giving full details of the Partridge 
components specified for the 
Osram 912 and Mullard am- 
plifiers. 


| PARTRIDGE, 


| 


TRANSFORMERS ‘LTO ' 


TOLWORTH SURREY 


Phone; ELMbridge 6737/8 


TV RECEIVERS AND AMPLIFIERS— 
SURPLUS AND SECONDHAND 


GREENE CHANG projection television, as 
t new with 4ftx3ft screen, oak cabinet, 
Birmingham frequency, bargain; £50 or nearest 
offer.—Ciark, 114. High St., Rushden, North- 
ants. Tel. 2906. [3515 


NEW LOUDSPEAKERS 


(GoomM ans Axiom 150 Mk II, £8/15 Taylor 
circult analyser 20B, £13/5; Remington 
60 electric shaver, £8: ney, unopened, maker's 
gugrantee; carr. paid.—Armmstrong, Witchamp- 
ton, Wimborne. [3595 


LOUDSPEAKERS—SURPLUS AND 
SECONDHAND 
ARTLEY Turner 215; £7.—Ruddock, 
H The Meads, Bricket Wood, Herts. 
HARFEDALE 3-speaker units, 
W 15/CS, super 8/CS, 
1/2 section 3-way crossover; £25; must sell._— 
20, Mark Ave., ingford. Ẹ.4. (3596 


TEST EQUIPMENT—SURPLUS AND 
SECONDHAND 
DVANCE H1 A.P. signal generator, A.F. 
amplifier, Celestion type 74 12in speaker.— 
Fibre Form. Ltd., Wimbledon 3946. (3549 


GR 339A double beam oscilloscope; £28; 
overhauled, al) new electrolytics, Hibulars, 
etc.—Browne, 114, Park Lane, South Harrow. 


3595 
JRECOND. Cossor 339A D.B. Oscpe, es ea 
offers over £30.—Robinson, 16, Rly 


er Bank, 
Hampton Curt. [3609 


TY pattern gen., 40-73mc/s, full mod. atten., 

80chms imped., as new, only £6, guar. 

make; s.a.e details—Box 8315. feeis 

ODEL 3339 Cossor double-beam oscillo- 

graph, recond.; £25 offer; evening.— 

Stent, 18, Montserrat Ave., Woodford eit 
4 


10, 


13589 


as new, 
super 5/CS/AL, 


Essex. 


iGNAL generators, oscilloscopes, output 
meters, valve voltmeters, trequency meters, 
muiti-range meters in stock; your enquiries are 
invited.—Requirements to R.T. & I. Service. 
254. Grove Green Rd., London. E.11. Ley 4996 


[0056 
Ago gen., 10c/s-200ke/s 1%, attenr., per- 
fect, £7/10; R.F sig. gen., 0.1-35mc/s 


within 14%, atten.. range Sw.. etc., £6/15; tape 
recr. ampfr., complete with oscr. and power, 
unused, only £8; all above guar. makes, as 
new; s.a.e. details—Box 6316. [3613 


NEW DYNAMOS, MOTORS, ETC. 
Wy ARD rotary converters for radio. television, 


amplifiers. etc. 
ALSO. rotary transformers. aiternators, D.C. 
Stortford, 


generators, etc, 

WARD, 75, South St.. Bishop's 

Herts. Tel. Bishop’s Stortford 1694. [0039 

Boon chargers 4 modeis, 2-6-12v. 1-2-4 
amp D.C., any mains voltage; also iarger 

types special transiormers. chokes, test gear, in- 


terior car heaters, etc.-Ths Banner Electric 
Co., Ltd., Hoddesdon, Herts. (0112 


Sa television rotary converters, guaran- 
teed interference free, fitted radio and tele- 
vision filters, wt. 60lb, d.c. input 12v 200va. 
out. 24v, 32v, 50v, 110v, 230v d.o., to 230v out, 
250va, £28/10 del., also converters for radio- 
gram and general use, imputs, Outputs and 
prices as above; the above also supplied without 
amooting, £25 del. immediate despatch; trade 
supplied. 

ar a purchaser's home 60 mis. S.W. of Sutton 
Coldfield a 24v 

TELEVISION converter was tested on Ekco tele- 
vision, 12in tube, stated consumption 135 watts 
d.c, current from battery only 944 amps, picture 
and sound were perfect and completely free of 
interference or flutter. 

THE above is the latest product of British 
manufacture, and is guaranteed for one year. 
J.A.P. No. 2A 1,2hp petrol engiga air-cooled, 
4-stroke, starting rope, tools; £ 7/10 deliyered. 
T. W. PEARCE, 66, Great Percy St., W.C.1 
(near Angel). [0013 


DYNAMOS, MOTORS, ETC, —SURPLUS AND 
SECONDHAND 


OR sale, double-wound rotary converter, 110 
volts D.C. input, 230 volts A.O., 300 watts 
output, complete with filter and soundproof 
cabinet, suitable for use with radio or tele- 
vision receiver or amplifier.—Box gree 
68 
NEW GRAMOPHONE AND SOUND 
EQUIPMENT 
ERROGRAPH magnetic 
76gns. 
WEARITE tape decks and component parts. 
DISC recording machines and blank discs. 
LEAK amplifiers, 10w £17/17; preamp £10/10. 
GOODSELL, 5w £13/10, preamp £10/10. 
RESLO ribbon microphones and stands. 
EVERYTHING for the professionai recording 


ry 


tape recorder, 


studio and quality dealers. 

SOUND DISCS (SUPPLIES), Ltd.. 178, Bis- 

pham Rd., Southport, Lancs. Tel. e 
69 


RUNDIG tape recorder, as new, 'with tape 
and microphone.—Arnold 6360 daytime. 
Mill Hill 4033 evenings. [2554 
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OPPORTUNITIES 


__IN RADIO 


Get this FREE Book! 


‘ENGINEERING 
OPPORTUNITIES’ 
reveals how you can 
become technically quali- 
fied at home for a highly 
paid key-appointment in 
the vast Radio and Tele- 
vision Industry, In 144 
pages of intensely inter- 
esting matter, it includes 
full details of our up-to- 
the-minute home study 
courses in all branches of 
TELEVISION and 
RADIO, A.M. Brit. 
IRE. City & 
Guilds, Special Tele- 
vision, Servicing, Sound 
Film Projection, Short 
Wave, High Frequency and 
General Wireless Courses. 


We definitely Guarantee 


“NO PASS—NO FEE” 


Ií you're earning less than £15 a week this 

enlightening book is for you. Write for your 

copy today. It will be sent FREE and 
i| without obligation. 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 


388b COLLEGE HOUSE, 
29-31, WRIGHT'S LANE, 
LONDON, W.8. 


SURPLUS 


AERIAL MASTS. American Yagi 5 element 
array AS-46/APG. 30ft. one piece 4in. dia. 
hollow wood masts. 36ft. 3 section 2in. dia. 
tubular steel masts. 45ft, 9 section Itin. dia. 
American steel masts MS-44. 50ft. Bendix 
plywood masts MT-7A. 7Oft. American ply- 
mold masts.  50ft. Trylon lattice ladder 
towers. 20ft. American tripod base alumin- 
ium masts AS/TPX. 9ft. one piece American 
police whips. 18ft. BC-610 6 section whips. 
TELEPHONE AND TELEGRAPH 
APPARATUS. |! -+ i terminals and by 
pass filters; | + 3 terminals; | + 4 terminals 
and repeaters, S and SX, S and DX, filters; 
power bays; repeaters; V.F. ringers; perfor- 
ators; Wheatstone equipment; teleprinters; 
undulators; switchboards; rectifiers; EE-65, 
TG-10, ete., ete. 

AUDIO EQUIPMENT. R.C.A. squadron 
announcers (12-25 watt speakers). R.C.A. 
25 watt high power speakers. Portable 
megaphones PA-4, BC-1016 recorders 


(morse up to 400 w.p.m.). 


CONTROL UNITS. 
25, 29, 42. 
AMERICAN TRANSMITTING TRANS- 
FORMERS AND CHOKES. A large 
variety by Amertran, Kenyon, R.C.A., 
Thordason, etc., etc. 

TRIPLE DIVERSITY RECEIVERS. 1.5 to 
30 me/s. Self contained on rack with all 
refinements. Full details available, 

100 WATT BROADCASTING TRANS- 
MITTERS by Woden. Self contained in 
4ft. Gin. cabinet £22/10/- with valves. 

RACKS, de luxe, 19 inches wide channel 
iron sides, 3 x 2, 5ft. Gin., 7O/-; 3fc. 6in., 
40/-; both carr, 10/-. 

Many other items too numerous to mention, 
Send your requirements. Lists available. 
Ail packing and shipping facillties. 


P. HARRIS 


ORGANFORD DORSET 
Telephone: Lychett Minster 212. 


RM-6, 7, 12, 13, 21, 


NEW GRAMOPHONE ANO SOUND 
EQU 


IPMENT 
g piid OX _De ee Ge to suit, 8min. 
Valves, 10w P.P,, Latest design, Sep. Power 
Unit: le litt choke; Var. Bias, Mic, and 


Radio inputs, Mixer control, M. Eye indicator, 
3 TEE response; 19gne. 

RECORDING Amplifiers with Meter, Treble 
lift choke, P. ck, etc., 18gns; trade sup- 


prec. eu £3/15. 
RDING ECTRONICS, 120a, Mora Rd., 
London, N.W.2, 10032 
TA recorders for sale, exchange, or hire 
in Greater London, good quality tape re- 
corders wanted for cash, all types of 
repairs, mechanical and electronic, carried out 
by specialists, all accessories available, we deal 
exclusively in magnetic recording equipment. 
THE MAGNEGRAPH RECORDING Co., Ltd., 
1, Hanway Place, London, W.1. Tel. Langham 
2156. 3396 


GRAMOPHONE ANO SOUND EQUIPMENT 
—SURPLUS AND SECONDHAND 

| eee 2A tape recorder, absolutely 

as new, £60 or near offer, available Lon- 

don.—Box 8009. [3524 


ONNOISSEUR 2-speed varigroove recorder 
with 3-channel mixer amplifier in case; 
£130.—Full details from Box 8256. (3594 
M Sinb aat pre amp, £22: Ferrograph tape 
and pre-amp,  Ferrog 
recorder, £65, as na tPancashire).--Box 7622. 
APE recorder, *“ Ferrograph ' professional, 
photo, details supplied, perfect condition, 
60gns; auxiliary radio unit, £6.—Wood, 90, 
Grestone Ave., Birmingham, 20 (3525 


USED * Editor” tape recorder, in 
/ original oarton, cost £47/5 three weeks ago, 
will accept £35; owner going abroad.--Box 
7931 [3512 
THs i.p.s. tape equipment comprising Brad- 
matic Deck, C.J,R. Amplifier assembly. 
Includes monitor head and channel, peak pro- 
gramme meter, 2 stage bias oscillator, other 
Professional refinements. For quick sale at 
£60, or nearest offer. 
ARIEL SOUND, 57, Lancaster Mews, London, 
W.2. Tel: Paddington 5092. [3629 


NEW TRANSMITTING EQUIPMENT 
K a V.F.O. and crystal multiplier 

units; small quantities. 
MeELROY-ADAMS MANUFACTURING 
GROUP, Ltd., 46. Greyhound Rd., London, W.6. 
Cables: Hallicraft, London. Tel. Fulham 1138-9. 


(0201 
TRANSMITTING EQUIPMENT—SURPLUS & 
SECONDHAND 


OMPLETE Pye 80 Mes. radiotelephone, 
master station, 3 mobiles with P.A. equip- 
ment, guaranteed; £280. 
McELROY-ADAMS MANUFACTURING 
GROUP, Ltd., 46, Greyhound Rd., London. W.6. 
Cables: Hallicraft, London. Tel. Fulham te 
.C.A, _ transmitters, type ET.4332 and 
ET.4336, fully reconditioned to maker's 
spec., complete with V.F.O. crystal multiplier, 


etc. 

McELROY-ADAMS MANUFACTURING 
GROUP, Ltd., 46, Greyhound Rd., London, W.6. 
Cables: Hallicraft, London. Tel. Fulham 1136-9. 


NEW COMPONENTS 
REE list; sensational prices; valve, 
ponents.—Jack Porter, Ltd., College St. 
Worcester. [3296 
OUTHERN RADIO SUPPLY, Ltd., 11, Little 
Newport Street. London. W,.C.2. See 
displayed advertisement, page 158. 
pores ane 80w chokes 16/6, glow starter 
lamps 2/-; transformers, 10,000v 25mA 
230v a.c.. 32/6; metal rectifiers. 6/12v 2amp 
8/6, damp 12/6, 6amp 18/6; battery chargers. 
6/12v lamp, 39/6; complete 5ft 80w fluorescent 
fittings, 75/-; nean duty battery chargers, 
24v 50amp, £16; car batteries, 6v £3, 12v £5/10. 
2 years’ guarantee.—Malden Transformer sup- 
plies, 2a, Cambridge Rd., & 134, London Rd.. 
Kingston-on-Thames. Kingston 7534. [0038 
COMPONENTS—SURPLUS AND 
SECONDHAND 
UPREME RADIO, 746B, Romford Rd., Manor 
x Park, London, E.12. Tel. Ilf. 1260. Est. 
ears. 
SUPREME for good gaut radio and TV com- 
ponent bargains at the right price. 
70 ohm co-axial cable, 7d per yd or 6/6 per 


doz. yds. 
JUST arrived! Drylitic condensers, chassis 
32+8+8mtd 275v, 3/3 ea.; also 


fitting can type 
32mfd 350v clip fitting, small, our price 1/9 ea. 


com- 


TUBULAR card/w/end cond. 8mfd 450v, our 
rice 1/11 oa. 

OK! 3meg carbon V/controls, 6d ea.: 
limited quantity. 
STEEL chassis. grey finish. ready punched for 
s/het layout, 14inX6inX3in, 2/6 ea. 


ae Nes 2-way w/change switches, 1/- ea.. 11/- 

per doz 

WALNUT control knobs, 14in dia, with grub 

screws and nuts, engraved in gold colour as 

follows: Tone, vol/on-off, gram, L, M, S and 

tuning. 1/- ea. 

SPRAGUE condensers tub/metal, w/end. 

0.lmfd 350v, 8d ea. or 7/6 per doz. 

A REAL winner, bargain. mains trans.: 

Shrouded, upright mounting with base con- 

nections, 290-0-290v 60m/a, 6.3v 1.5amp and 

4v 2amp, with screen; primary, tapped on 

panel. 10 200v -220v -240v size, | H Sin XBiqin 
Zin D. our price, - pack/post. 

ELLIPTICAL P.M. speakers, 7inX4in, 2 to 3 

s v/coil, our price, 15/11 ea. 

TERMS; c.w.o., no c.0.d. 

SEND 9d extra for postage orders under £5. 

Gad s.a.e. all enquiries and list. [0021 


POTENTIOMETERS 


Wire-wound and Com- 


position types. Single, 
Ganged ‚Tandem Units. 
Characteristics : linear, 
log., semi-log., 
inductive, etc. 
details on request. 


RELIANCE 


j 


non- 
Full 


RELIANCE MNFG., CO. (SOUTHWARK), LTD. 


SUTHERLAND ROAD, HIGHAM HILL, WALTHAMSTOW, E.17. 
Telephone « Larbswood 3245 


Fidelia 
Y HAND BUILT 


QUALITY 
UNITS 


MAJOR 
10 VALVE 

RADIOGRAM 
CHASSIS £32/8/4 


Recent development work on our major model 
has produced an audio system baving a response 
that extends beyond 180,000 cycles and is within 
1 db. up to 40,000 cycles. We have also increased 
the amplification available for gramophone repro- 
duction. Full details of this and our other modela 
on request. 


Fidelia Standard 7 valve model...... £2112 0 
Fidelia Plus 8 valve model... £2418 4 
Fidelia 10 watt amplifier..........., £2710 0 


Fidelia De Luxe 9 valve model witb 


7 watt pusb-pull output stage....., £25 5 0 


Variable 
Separate Bass and Treble Controls, 


Cathode follower detector, 20-20,000 
cycle audio response. 


ALL MODELS have triode output stages. 
Selectivity, 


2 AMHURST ROAD, 
TELSCOMBE CLIFFS, 
Nr. Brighton, 
SUSSEX 


Tel: Peacehaven 3156 


NOVEMBER, 1954 


Ltd., 27, Tottenham 
Court Rd., London, W.1. Tel. Museum 9188. 
) s voltage, size, type 

of mounting. price post paid: 400. 6v, 1 


40, 150v, 144x2, clip, 2/9; 40, 150v, 12, clip, 
; 204-20, 275v, 1X2, lug 
, lug, 3/3; 16+16, 275v, 1x 
100, 275 350v, Mar? clip, 3/6; 
1342, clip, 4/-;° 16+16+16, 350v, 134x 
2, clip, 1%Xx2, 4/9: 16, 350v, %X2, lig, 1/9: 
40+40. 300v, 1X3, lug. 3/6; 10, 450v, yxa, 
1s, YP 1B, y e a Aves 20, deo 
, > , V, clip + 
rat ane We ge, 8 
44, chp, ; A V, elip, ; 
8°" 450 Clip, D: 86, TA Baxley. tas, 
1/6; 150, 25v, %Xx13; 3 
HXI, 


14 xih. clip, 6/6; 4, 150v, 52X15, 
500, 12v, 152%. clip, : 


2, Soy nas 
3 2 EO) 
525v, 1 

275v, 1 


20 mA); 
the set of 3 for 42/-, plus 2/- post. diagram of 


chrome cover, 
First-class components ae trio ee O.P.T., and 
driver, Gardner choke, A.E,E. Mu-Metal input 
trams. for mike) Valves, 2XEF37, 4XCL33, 
2XUR3C. Switched input for high or low imp.. 
top cut and bass cut switches. V;C., mains 
switch, mains plug and socket, 220-250v. iso- 
lated chassis, 15Q output. Wired and tested, 
ready ros use, ees valves, brand new, 
£10/19/6, carr peid, 

5m res aces moving coli, bakelite case, 2in 
Square, flush mounting, new, boxed: 7/- post 


aid. 

MATINS trans., 250-0-250v, 80ma, 6.3v, 2.5A, 
6.3v, 0.6A, Pri. 0-210-230-250v, 12,- post paid. 
MAINS trans., Pri. 200/250v, sec., 305-0-305v. 
80mA, 800v 5mA, 6.3v 4.2A 6.9v 0.4A, 2v 2A. 
4y 1.1A, 5y 2.3A; these trans. have been taken 
from ex-Govt. equip.; some may have tag 
panels broken, but guaranteed O.K.; 13/- post 
paid; ideal for scopes. 

RADIO CLEARANCE, Ltd., 27, Tottenham Court 
Rd., London, W.1. Tel. Museum 9188. [0015 


XP., radio and elec. surplus, plenty of real 
bargains; send stamp for list.—Illingworth, 

90, High St., Bridlington, Yorks. [3537 
(O pies os) bargain list free, Telefunken 
valve stockists.—Jackson Electrical Co,, 3 
Termiuus Place, Eastbourne. (3514 


JAYNES scanning coil S914, focus coil 
H F912H, line teanstormer TW6126.—Box 
8271. [3607 


COMPONENTS—RADAR 
pma Klystrons; available in quantity. 


2.—Magnetrons type CV.292, complete with 
cavities. 
3.—Large quantity long length 3cm wave 
guides, junctions, cavities, projectors, radiators, 
spinners, Cis eee AEDE a 
ALSO 3cm _ echo boxes and osc i 
McELROY-ADAMS MANUFACTURING 
GROUP, Ltd., 46, Greyhound Rd., London, W.6. 
Cables: Hallicraft, London. Tel. Fulham nae 
WANTED. EXCHANGE, ETC. 
HF test equipment. 


AP, TS174, TS175/U, TS148 or TSX-4SE; 
EARS BC221 freq meters, S69, and any 
U.S.A. test gear; Klysrons type 723/AB, 2K33 
2K39 2K41; receiver, APR4"and units TN16 
17-18-19; RCA ee alana eee 

A; icrowave equipment; ghes rs 
EAA by Teturn. Ger, 8410. Universal Elec- 


tronics, 27, Lisle St., Leicester Square, Lon- 
don, W.C.2. [0229 
Wanra. U.S, mine detector, type SCR.625. 

—Box 7944. [3513 


At cables and flexes bought.—B.D.C., 591. 
Green Lanes. London. N.B. [3152 


ANTED receivers A.P.R.4, also T.N. 16, 17. 

18, 19. etc., and any radio test gear. 
LESLIE DIXON & Co.. 214. Queenstown Rd.. 
Battersea, S.W.8. Macaulay 2159. {0176 


Wa Tuning units, TN17, TN18. TN19, 
for R54/APR4; £50 each offered.—Box 
4963 (0261 


ANTED, HRO coils, xs. etc., A.R.88s. 
4 BS348s, S27s, etc.—Details to R.T. & I. 
Service, 254, Grove Green Rd., London, E.11. 
Ley, 4986. [0163 


W ANTED. set manufacturers’ or ex-Govern- 
ment radio equipment, large or smali quan- 
tities of valves, electrolytics. speakers, meters. 
also components. a P , 

LOWE BROS.. 5. Fitzroy St., London. W.1. 
Tel. Muse 4389. [2703 


WIRELESS WORLD 


DUODE 
SOUND 
UNITS 


ARE 
NATURAL 


INSIST ON HEARING A DUODE 
Being natural is far more difficult than 
being hi-fi or any other -fi. That is 
why Duode Units, even at their very 
. reasonable prices, appeal at once to the 
discriminating ear which insists on a 
fair comparative demonstration under 
home conditions, 

Duode construction is unique, proved 
by a host of owners over many years 
as a selfless, mirror-clear sound repro- 
ducer unequalled for giving ever racurring 
joy. Give yourself the chance of long- 
term investment in good sound pleasure 
by INSISTING on hearing a Duoda before 
you buy your new sound unit, at any 
price. 


DUODE NA 

A full 12 inch unit with the famous dual 
drive, built-in-crossover, feed back 
and individual care which have made the 
Barker and Duode names so world known 
for NATURAL sound. Fitted with a 
magnet system giving about 12,000 gauss, 
List price £10. Full value—no tax. 


DUODE 12B 

The same cone and drive assembly with 
a better magnet giving about 15,000 gauss 
and similar performance to that of the 
standard Duode of the past two years. 
List price £14. Full value—no tax. 


DUODE 12C 

A very special unit, similar to the well- 
known 150 but now fitted with a cloth 
outer suspension and selected cone. Its 
bass range extends well down to 25 cps., 
almost sub-sonic, and the extreme top, to 
over 16,000 eps.—almost ultra-sqnic. The 
large magnet gives about 17,000 gauss, 
which, with the Duode built-in damping, 
holds all transients and the bass register 
inthe firmest grip. Definition throughout 
the entire range is superb. We believe 
the Duode 12C is the finest high quality 
Sound Unit available at any price to-day, 
List price £20, Full value—no tax. 


Any recognised music or radio dealer can, 
if he wishes, buy Duode Units from us for his 
stock and demonstration. If yours will not 
do this for you, we will help by offering you 
the facility of trying a Duode at home, under 
very fair and reasonable conditions. 


Write for details to-day, 


Barker Sound Reproducers 
3, Newman Yd., London, W.1 
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WANTED, EXCHANGE, ETC. 
ANTED RCA speech amplifiers, type Ml- 
11220, J, or K, and seriel tuning units 


BC939a; offers stating quantity and price to— 
act Radio, Beavor Lane, GEER 


ANTED, BC610 Halicrafters, ET4336 trans- 
mittérs, AR88 Ds and LFs, receivers and 
spare parts for above, also BG221 frequency 
meters; kest prices.—P.C.A. Radio, Beavor 
Lane, Hammersmith, W.6. {0079 


URGENTLY wanted, manuals or instruction 
books, data, etc., on American or British 
Army, Navy or Air Force radio and electrical 
equipment.—Harris, 93, Wardour St., W.1. 
Tel, Gerrard 2504. [3331 


ge ey TSAO IRIA, 12-8 aA 
Supp. units -149; cryptogra) con- 
verters M.209; top prices paid Re Gi fillan & 
Co., Ltd., 7, High St., Worthing, Sussex. Tel. 
Worthing 8719. ` {3497 


ANTED, signal generators types TF146, 
TF390G, TF762A, frequency meters BC221, 
TS174, TS175; also receivers types AR88, etc., 
APR4 Ke similar; send price and details to— 
Hatfield Instruments, Ltd., 175, Uxbridge Rd., 
Hanwell, W.7. Tel. Ealing 0779/9857. [0037 


NVV ANTED, good quality communication RYS 
” tape recorders, test equipment, domestic 
radios, record players, amplifiers, valves, com- 
ponents, etc., estb. 18 years.—Call,, send or 
"phone Ger. 4638, Miller's Radio, 38a, Newport 
Court, Leicester Sq., W.C.2. {3416 


ANTED, good quality communication rxs., 

domestic radios, test equipment, etc.; top 
prices id, established since 1937.—Miller's 
Radio, 38a, Newport Court, 1 min. from Leices- 
ter Sq. Tube, Tel. Ger. 4638. Call, write or 
send. Hours of business 10-6 p.m. Open all 
day Saturday. T0195 


VALVES WANTED 
Au ipes of valves required for cash; state 
quantity and condition, — Facili 


ties, 
Ltd., 38, Chalcot Rd., N,W.1, Primrose 9090. 


[3614 

45: paid for 813; also wanted 733, A/B, 805, 

803, 2J32, 2K33. TZ40, 808, etc., any 

quantity.—Write, Pype Hayes Radio, 606, Kings- 
bury Rd,, Birmingham, 24. Erdington 4942. 


(3575 

CABINETS 
Levis RADIO have the best selection and 
finest finish._See page 165, (0224 


VV SENUT radiogram and television cabinets, 
soundly constructed; stamp for details.— 
R, Shaw, 69, Fairlop Rd., Leytonstone, Bees 
GRAMOPHONE record cabinets, from £5/10: 

write for details, easy payments.—Stamford 
(Dept. D.5), 20, College Parade, Salusbury Rd., 
London, N,W.6. [3519 


AND-MADE polished speaker cabinets, 
G.E.O, design, £12/10; metal cone units, 
£8/15; custom-built audio furniture to indivi- 
dual requirements.—Jones. 205, Lynmouth Ave., 
Morden, Surrey. [3605 


CABINETS made to order; bass reflex speaker 
cabinets, all types and finishes, see display 
open til! 5.30 Saturdays.—A, 
(Cabinet Makers), 3, Parkhill 
Hampstead, N.W.3. 

{3530 


advertisement: 
Davies & Co. (C 
Place, off Parkhill Rd., 
Gulliver 5775. 


REPAIRS AND SERVICE 
AINS transformers rewound, new trans- 
formers to any specifications. 
MOTOR rewinds and complete overhauls; first- 
class workmanship; fully guaranteed. 
F.M. ELECTRIC Co., Ltd., Potters Bldgs.. 
Warser Gate, Nottingham. Est. 1917. Tel. kore 


OUDSPEAKERS repaired promptly.—Model 
Loudspeaker Service, ullingdon Rd. 
Oxford. (3192 


AINS transformers, E.H.T. line outputs. ‘ 

chokes and fleld coiis, etc., promptly and 
efficiently rewound or manufactured to any 
specification; 12 months’ guarantee. 
LADBROKE REWIND SERVICE. Ltd., 820a 
Harrow Rd., Kensal Rise, N.W,10, Lad. pono 


RANSFORMER rewind — service, mains, 
_E.H.T. transformers and chokes, prompt 
delivery, range of replacement types ex-stock or 
manufactured to your specification. 
METROPOLITAN RADIO SERVICE Co., 75, 
Kilburn Lane, London, W.10. Ladbroke ite 
ERVICE sheets for hire or sale over 2,000 
models, radio and television; list 1/-; s.a.e. 
enqutries.—W. Gilbert. 24, Frithville Gardens. 
London, W.12, Tel. She. 3052. (3315 


WAYE winding, specialists rewinds of every 
V description including E.H.T, line outputs, 
mains armatures, etc.—Northern Coil Winding 
'Co., 1, Hollings Mount. Bradford, 8, Yorks, 


[3478 
AC. armatures rewound, 15/- each, f 
guaranteed, good delivery: drills, F.H.P. 
motors, etc., rewound; competitive prices 
6, Mitchells Crescent, Penydarren, 


E R. 
Merthyr Tydfil [3611 


pT ICAL test instruments repaired and 
standardized, all types British or American, 
ammeters, voltmeters, ohmmeters Di 740 
multi-range meters, etc,; meters converted to 
specification. 

THE ELE ICAL INSTRUMENT REPAIR 
SERVICE, 329, Kiiburn Lane, London, W..9. 
Tel, Lad. 4168. (2821 


—— 
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REPAIRS AND SERVICE 
EWINDS and conversions to mains and out- 
put trans, pick-ups, flelds, clock coils, etc., 
from 4/6; PP equipment a Spa Rity aN work 


| HIGH - FIDELITY 
F.M. 


We have been producing “W.W ” 
design receivers for two years. 
It is now amply proven in 
sensitivity and stability. The 
basic unit, and additions are 
available for ex stock delivery. 
Valved kits with prealigned coils, 
stoved steel chassis, up-to-date 
components, are also available. 
We align the kit-sets. Trade 
enquiries are invited. Evening 
demonstrations. 


Basic receiver...... 


With added I.F. stage 
(4v., plus xtals)...... £14 0 


Front panel, magic eye, 

tuning scale. £2 0 
Power Unitic cst. TRS 
Flex aerial (20 mile)... . 5 


Outdoor aerial (80 mile) 
with 20ft. coaxial.... £1 10 


Kits (postage 1/2) .... £7 S 
Leaflets, with circuit.. 1 


BEL SOUND PRODUCTS CO., 


Marlborough Yard, Archway, 
London, N.19. ARC, 5078. 


25 mins. West End, Northern Line. 


guaranteed.—N.L. Rewinds, 173, gh Rd., 
Willesden Green, N.W.10. Tel. Wordsworth 
7791. [3563 


Da Boor service, 6 months’ guarantee. any 
transformer: rewind, mains outputs and 
{.f.s., etc.; all types of new trans.. etc., sup- 
plied to specification; business heading or ser- 
vice card for trade prices.—Majestic Winding 
Co., 180. Windham Rd.. Bournemouth. [2526 


Ae professional sound recordists and mem- 
bers of the Association of Professional Re- 
cording Studios, we are particularly well quali- 
fied to give advice and service on all aspects 
of sound recording and reproduction. Design of 
tape equipment a speciality. Circuits designed, 
repairs and modifications carried out quickly. 
Advice freely given. See also below :— 

COMPREHENSIVE service to trade and ama- 
teur; design, manufacture and repair of elec- 
tronic equipment carried out by specialists: 
equal attention given to small or large orders. 
See also below:—Autochangers, 48-hour service, 
cleaning and adjusting at fixed price of 45/-. 
plus carriage; also all repairs carried out; trade 
enquiries invited: callers by appointment only 
please.—Ariel Sound, 57. Lancaster Mews. Lon- 
don,.W2 Tel. Paddington 5092 (2 ince ican 


RMATURE rewinding service to the trade, 
vacuums, drills, grinders. 
dental motors, vacuum cleaner armatures re- 
placed from stock, 24 hours service; every job 
guaranteed: we also specialise in complete over- 
hauls and rebuilds of vacuum cleaners, all 
vacuum cleaner parts, hoses, bearings. fans, 
brushes, for any make in stock,.—Regam Elec. 
tric, 95, Park Lane, Leeds 1 f0028 


PAINTS, CELLULOSE, ETC. 

AINT spraying handbook, 3/6 post free, cellu- 
lose and synthetic paints and all sprayi 
requisites supplied; catalogues free.—Leonar 
Brooks, 53, Harold Wood, Romford. {0207 


MACHINERY FOR SALE 

SED and as new, SkW G.E.C. high fre- 
quency induction heating and melting set, 
complete with various accessories, owner se'ling 
due to reorganisation at one-third cost; can be 
eee working at—Davidsons Eng. (M/cr.). 
Ltd.. Garratt St., Manchester, 10. Tel. Colly- 
hurst 1610. Price £350. 13223 


BUSINESS OPPORTUNITIES 
Oe PeaED firm of exporters in the 
electronic field, invite manufacturerr seek- 
ing overseas sales to communicate Box re, 


.. £11 17 6 


WORK WANTED 
AEri; wiring of all types of electronic 
eqpt., control panels, switchboards, etc.— 
R.A.E., 377. High Rd., London, N.2. {0219 


A ae, stator and general coilwinding, 
excellent production and test facilities, ex- 
press rewind service.—Collwinding Services, 26, 
Lower Richmond Rd., London, 8.W.15. Putney 


TELECRAFT 


TV 2667. (3438 

AERIALS ORK wanted; versatile AID approved 

ARE CHEAPER AND BETTER winding, assembly machining capacity 

Send far tiene available; ‘oroidal to close accuracy, and 

i distrene machining  specialists.—Bel, Marl- 

TELECRAFT LTD. borough Yard, N.19, Arc. 5078. [00183 
THORNTON HEATH, SURREY. CAPACITY AVAILABLE 

THOrncon Heath 1191-2 RODUCTION WINDING COMPANY, 117 


wees 8t., Brentwood, Essex. Tel. Brentwood 


AVE capacity available for coil, armature 
and stato: winding. Also wiring and sub- 
assembly of electronic equipment. [3610 


MISCELLANEOUS 
OIL winding machines; from £15.—Hawkins. 
170, Witton Rd., Birmingham, 6. [2879 


RS your 3-phase motor on single phase; 
send 2/6 for instructions.—Holderness, 
Wantage, Berks. 3353 


OME-MADE, regulated power supplies, oscil- 
loscope, etc., plus many unused compo- 
nents; total £25 or offers.—Gul 6300 evenings. 


[3536 
ETALWORK, all types cabinets, chassis, 
Tacks, etc., to your own specifications; 
capacity available for small milling and capstan 


work up to lin b 
(G4B1). 
(0208 


ODDIE FASTENERS 


Pat. 507249 


ar. 
PHILPOTT'S METAL WORKS, Ltd. 
Chapman St., Loughborough. 


OTORISTS! Avoid all battery troubles and 
ensure easy starting this winter; the very 

latest in battery chargers and trickle chargers, 
fully guaranteed. 
6 OR 12 volt at 1 amp, Be: postage 2/-. 
6 OR 12 volt at 2 amp, 39/6, postage 2/-. 
6 VOLT, 4 amp, 62/6, postage 2/-. 
12 VOLT, 4 amp, 62/6, postage 2/-. 
SOLE Midland stockists:— 
WALTON'S WIRELESS STORES, 48, Stafford 
St., Wolverhampton. f0145 


GE photographic electronic timer, 1-60 
seconds, instant push button re-set, con- 
struction kit; 70/-; p. & p. 2/6; 7 


petin s.a.e. details. 
.R. PRODUCTS, 22, 


THIS FASTENER WITH ENDLESS 
APPLICATIONS —SIMPLE—POSITIVE 
SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 


SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY. 


illustrated brochure and other information 
will be gladly sent on request. 


Runnymead Avenue, 
(3561 


DEPT “ W.W.” Bristol, 4, 
Oddie, Bradbury & Cull Ltd., Southampton | | ENGRAVING, quantities lerce or small, front 


Tel,; 55883 


| | 

P | | 
j f 
y m P | 
À | 


Cables: Fasteners, Southampton rice and deliveries —Plastic & Metal me 


8, 26, Lower Richmond Rd., Put. 8930, [3484 


hood dryers, | 


days’ | 


SASN 2 
THE “FLUXITE QUINS” AT WORK 

"* Come on, old chap, off we pack 
We've FLUXITE, there’s nothing we lack 

We must leave OI behind 

But perhaps he won't mind 
He'll be finished before we get back.” 
Make a quick success of that solder- 
ing job—use Fluxite Paste. Suitable 
for all metals, except aluminium. 
Even solders and “tins” dirty 
metals! —_—" 
And, remember, Fluxite ‘‘ wipes” 
joints that other methods won’t 


touch. 

Used for generations in Government 
Works and by leading Engineers and Manu- 
facturers. Of all Ironmongers in tins from 


I/- upwards, 


FLUXITE 


SOLDERING PASTE 


a STAUNCH COMPANION, TO 
FLUKITE SOLDERING FLUID 


Simplifies ALL Soldering 
FLUXITE LTD BERMONDSEY ST: LONDON S-E-1 


THE POLLOCK M.C, PICKUP. 
Response 10 c.s, to 20 Ke/s. H.F. resonance 25 
Kejs., L.P. 20 Kc/s. Kit of parts to make pick- 
up complete, Including 100 : | transformer and 
sapphire stylus, OOI or .0025in., and full 
building Instructions £4 , 8s. 6d, Parts sold sep- 
arately, prices: head and stylus 38/6; head 
for min, thorns 31/+; arm/pivot 26/-; trans- 
former 26/3 all prices post free. S.a.e. for 
details to :— 

G. BLUNDELL, 7 Sunnyside House, 
Child’s Hill, London, N,W.2. 


MAST HEAD UNITS 


(Gain approximately 15 dBs. 
Noise factor approximately 2 dBs.) 


Beautifully designed 
and engineered 


Incorporating a Cascode connected amplifier 
and suitable for use with all types of aerials. 
Supplied complece with power supply unit 


and mounting bracket. Descriptive leaflet 
Price Gimpa on request. 


with 40 fest of (nent carriage & pkg. 
sells low loss Si 9.0.0 free or available from 
leeder. 


your dealer). 


SPENCER-WEST 
QUAY WORKS, GT. YARMOUTH 


NOVEMBER, 1954 


WIRELESS WORLD 


157 


90 DEGREES... 


90 degree scanning yokes are 
now available to manufacturers, 


laboratories, and the home- 
constructor. These are inter- 
changeable with our existing 
70 degree yokes. The construc- 
tion is similar to the assembly 
shown above, and the finish and 
quality are of the same high 
standard that is found in all our 
products. 


Scanning Yoke, type DC 390/C 
(90 degree)— 
Price 42/- each. 

Scanning Yoke, type DC 300/C 
(70 degree)— 
Price 39/6 each. 

Line Output Transformer, type 
LO308 (to match into above yokes)— 
Price 40/- each. 

Width Control, type GLI8S— 
Price 7/6 each. 

Linearity Control, type GLI6— 
Price 7/6 each. 


Allen Components are specified for 

the ‘Teleking,”’ ‘* Supervisor,” 

“ Magnaview,” and for ‘* The Wide- 

Angle Conversion of All Home- 

Produced Televisors.”” Please write 
for further details. 


All components obtainable direct from: 


ALLEN 


COMPONENTS LIMITED 


Crown Works, Lower Richmond Road, 
Richmond, Surrey. 
Telephone: Prospect 9013 


Send 9d. and S.A.E. for Wide-Angle 
Circuit Diagrams. 


MISCELLANEOUS 


OUR own .tape recording transferred to 
disc.—Write, call or ‘phone Queensway 
Private Recording Studios, 123, Queensway, 
W.2. Tel. eS 4992. Studio recordings, tape 
recording service. [3297 


OPPER wires enamelled, tinned, Litz, cotton, 

silk covered, all gauges; B.A. screws, nuts, 
washers, soldering tags, eyelets, ebonite and 
laminated bakelite panels, tubes, coil formers; 
Tufnol rod, eae ponte) flexes, etc.; latest radio 
publications, full range available: list, s.a.e.; 
trade supplied.—Post Radio Supplies, 33, Bourne 
Gardens, London, E.4. {0138 


NP. members Assoc, Professional Rec., would 
service your equipment, supply tested 
recording materials; quick, reliable tape to disc 
service; D.s. 10in records 15/6, 12in 18/6, includ- 
ing trailers; also LP-s (12in LP dur. 45 min); 
trade enquiries from equipment dealers Invited: 
avoid Xmas rush.—Sound News Productions, 3, 
Clover Mews, London, S.W.3. Flaxman 3708 
3615 


OUR tapes to tape, L.P., E.P. and 78 discs, 
Y materials used’ only; tape recorders, 
micr mes, E.M.I. 88 tape, etc.; complete 
recording service backed by (es of profes- 
sional broadcast and recording experience.— 


| ‘* Eroica Recording Services, Peel St., Eocles, 


Manchester. Eccles 1624. Musical Director, 
Thurlow Smith, A.R.M.C.M. Consult us before 
you buy. (0121 


NOTICES 

RITISH SOUND RECORDING ASSOCIA- 
TION. Details of membership, open to 

the professional sound recording engineer and 
al! other; interested in recording high quality 
reproduction and other branches of audio 
engineering, together with details of the Lon- 
don lecture programme and the Manchester, 
Portsmouth and Cardiff Centres, mir be ob- 
tained from the Hon. Membership Secretary, 
H. J. Houlgate, A.M.I.E.E., 12, Strongbow Rd, 
Eltham, S.E.9. [0031 


SITUATIONS VACANT 

The engagement of persons answering these 
advertisements must be made through the local 
ofice of the Ministry of Labour and National 
Service, etc., if the applicant is a man aaed 
18-64 or a woman aged 18-59 inclusive. unless 
he or she or the employer is excepted from the 
provisions of The Notification of Vacancies 
Order 1952. 


Enss 


URGENTLY required for the design and 
development of commercial radio and television 
for mass production; applicants should have 
necessary qualification: and experience in this 
field; the appointments carry excellent oppor- 
tunities for progressive advancement, and of 
continuity on a long-term basis; salary up to 
£1,000 per annum for suitable applicants. — 
Write in the first instance. giving full details 
of qualifications and experience, to Box 7678. 


(3455 
D™ucHtTsmen. 
ATTRACTIVE, permanent positions are 
offered to due to expansion of 


Prouphismen, 
our Electronics Division. 
experienced in development and design for 
production of high-grade communications 
equipment to service requirements. 

GOOD sary and staff conditions. Company 
superannuation and insurance scheme in oper- 
ation. Applications, which will be treated in 
confidence, should be addressed to: 
THE PLESSEY COMPANY, Ltd., 
Lane, Ilford. Essex, 


ULTRA ELECTRIC, Ltd., 


WESTERN Ave., Acton, London, W.3. 

RADIO & television development engineers. 
® APPLICATIONS are invited ‘rom senior 
levelopment engineers with experience and 
academic qualifications for important work on 
new development projects. 

THE posts are permanent and pensionable and 
offer scope for the right men to work in idea! 
conons in modern, well-equipped labora- 


ries. 
PLEASE write in strict confidence to the Per- 
sonnel Manager for an interview appointment. 
(b) JUNIOR engineers (aged 21/29) are also 


Applicants should be 


Vicarage 
(3619 


required, and applicants for these posts should 
have some technical training and preferably 
previous experience. Please write as abo 


ve. 
[3572 
Rare Officers required by the 


EAST Africa High Commission Directorate of 
Civil Avtation for one tour of 30 to 48 months 
in the frst instance with prospect of perman- 
ency. Salary scale (including resent temporary 
allowance of 35% of sala £742 nong e 

asic 


£965 a year. Gratuity of 15%% of total 

salary drawn during contract for those not 
taken on permanent establishment. Free pas- 
sages. Liberal leave on full salary. Outft 


allowance £30. Candidates must be capable of 
operating ot 25 w.p.m. and should preferably 
hold M.C.A. Ist Class Certificate in Radio Tele- 
graphy. Knowledge of touch typing for tele- 
printer, the operation of modern radio or radar 
aids. or experience in radio maintenance would 
be an advantage.—Write to the Crown Agents, 
4, pmo Lon ene S Wa ae a emer 
in block letters, ualifications an = 
ence and quote M2C/30606/WF. Tsa? 


sh High 
Fidelity 


These E.A.R. amplifying units have 
been built to achieve the very highest 
standards of the high fidelity enthusiast 
and to meet the stringent demands of 
the sound engineer. 


* E*A’R A750 


High fidelity Microgram 
3-speed 3-control auto- 
matic reproducer, bass 
and treble boost. 
10in. x 6in. High 
Flux Speaker. 


30 GNS. (inc. tax) 
P750 (Non-Auto). 


26 gns., inc tax. 


* EAR 
“ Seven-Fifty ” 


Comprises amplifier 
section of A750 High 
Fidelity Portable. De- 
signed for use with 
Studio ‘P’ head. Feeds 
8 or 15 ohm speaker. 
4 watts. 

Size 8}in. x 44in. x 53in. 


9 GNS. 


xE-A'R- Mullard 510 18 Gns. 


Based on the Mullard circuit. Special E,A.R. 
features: combined change-over switch for 
78 r.p.m. L.P. and radio; plug-in filter network 
to match Studio *“ P ” or alternative head. 


* E°A’R ‘Suitcase’? Amplifier 


12 watt A.C./D.C. port- 
able Amplifier. Case 
contains whole equip- 
ment including micro- 
phone stand. Weighs 
only 881b. Separate con- 
trols for bass and 
treble, microphone and 
gramophone input. 


fi 39 GNs. 


Write today for full details of these and 
the E.A.R range of Reproducers for 
16 gns. to 48 gns. 


Electric Audio Reproducers Ltd. 


17 LITTLE ST. LEONARDS, 
MORTLAKE, LONDON, S.W.l4 
Telephone: PROspect 4466 (5 lines) 
Cables: MICROGRAM, LONDON 
Works: 274 WortonRd., Isleworth, Middx, 
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NEW G.E.C., ST.C AND "WESTA. 
LITE ” SELENIUM RECTIFIERS. 
Largest L.T. range in Great Britain, 


Latest Current Products. NOT Surplus. 
eee 


CURRENT PRICE LIST 


DEDUCT 15% FROM S.T. & C. PRICES. 
S.T. & C. EH.T. K3/15, 4/5; K3/45, 8/2; 
K3/50, 8/8; K3/100, 14/8. 

BRIDGE CONNECTED FULL WAVE, 
'7 v. 1.2 a, 16/4; 1.6 a., 26/-; 2.5 a., 29/-; 
3 a., 30/-; 4 a., 34/6; 5 a., 37/6; all post 6d. 
33 v. 0.7 a., 24/3; i a. 28/-; 1.5 a, 45/-; 
2 a„ 5i/-; 3 a., 52/-; 4 a, 62/-; 5 a, 67/-; 
all post I/-. 54 v., | a. 38/63 1.5 a., 62/-; 
2a., 69/; 3 a., 70/-;5 a., 93/-; 72 v, l a., 49-3 
1.5 a., 78/-; 2 a., 8lj-; 3 a., 92/-; 5a., 122/-; 
100 v. | a, 70/; 1.5 a. 112/-; 2a., 128/-; 
5 a., 174/-; all post 1/4. 

BRIDGE CONNECTED HEAVY DUTY 
7łin SQUARE COOLING FINS. |7 v. 
6 a., 49/6; 10 a., 56/-; post 1/10. 

BRIDGE CONNECTED HEAVY DUTY 
Funnel Cooled, also 


“WESTALITE” (BRIDGE), 12-15 v. 
D.C., 1.2 a, 15/10; 2.5 a, 27/8; 5 an 31/9; 
10 a., 54/6; 20 a., 99/6; 30 a., 144/10; 50 a., 
257/-; 24 v. 1.2 a., 15/10; 2.5 a., 27/8; 5 a. 
Si/-; 10 a., ie 20 a., 176/2; 36 v 

27/8; 2.5 a.,.5U/-; 5 a., 69/10; 10 a. 
E.H.T. RECTS., 14D, 134, 22/-; 36 E. 
31/10, all post extra. 


Wholesale and Retail 
Special Price for Export and Quantity. 


T. W. PEARCE 


66 GREAT PERCY STREET, LONDON, W.C.1 
Off Pentonville Rd, Between King’s Oross and Angel 


RADIO AND 


NEW TELEVISION 


COMPONENT CATALOGUE 


available on request, to 


J. T. FILMER 


MAYPOLE ESTATE, BEXLEY, KENT 
Tel : Bexleyheath 7267 


Good Investments 
MOTOR ALTERNATORS. 28 volts D.C. 
Input 400 cycles, 115 volts, 115 V.A. output. 
110 voles input, 68/125 volts 500 cycles I} kW. 
output; this size also for 230 volts input. 24 volts 
D.C. input, 115 volts 7 amps. 800 cycles output. 
All tested and guaranteed. Cheap. 
CONDENSERS by famous maker. 8 mfd. 
400 volts D.C., 5/6, post I/-. 4 mfd. 400 volts 
36, post 9d. 2 mfd. 250 volts, I/-, post 6d., or 
8/6 doz., post free. | + | mfd. 100 volts, 5/- doz., 
post free. 

MULTI-CORE FLEX. New 6-way P.V.C. 
coloured flex with metal screen and P.V.C, 
overall covering, fully tropical, 2/- yd., post 9d., 
or £8 per [00 yds., carr, extra. 

TERRY ANGLEPOISE LAMPS, for drawing 
boards or workshop, wall or machine fixing, will 
stay in any position, §.B.C. lampholder, flex and 
shade, 35/-, post 2/6. 
LIGHTING PLANTS. 12/18 volts D.C. 
Alco Lyon 360 watts air cooled mag. ignition, with 
S/bd. and fuel tank. J.A.P. 550 watt 12/18 volts | 
D.C. and Villiers 1260 watt, 36 volt 36 amps. | 
All rebuilt and fully guaranteed, Write for list. j 
TRANSFORMERS. Double wound 2.2 kW. 
400 volts input, 220 volts tapped every 25 volts 
output, new, £9/I5/-, carr, extra. 230 volts 
input, !2 volts 8 amps. output, 30/-, post 2/6. 
Send us your enquiries. 


Leslie Dixon & Co. 


Dept. A, 214 Queenstown Road, London, S.W.8 
Telephone: MACaulay 21595 | 
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SITUATIONS VAGANT 
Uutra BLEOTRIC Ltd., 
WESTERN Ave., Acton, London, W.3. 
ELECTRONIC. development engineers are 
required in all grades for work on: © sub- 
miniaturisation of VHF, radio and audio 


circuitry; (b) transistor applications; E 
VHF communication; (a) pulse techniques; (e 
radar and radio navigation, 

APPLICATIONS are invited from:— 

(a) SENIOR development engineers with degree 
or equivalent qualifications, and more than five 
pears. experience in one or more of the above 
elds. 
(b) JUNIOR engineers with degree or HNC 
with or without experience for work in the 
above fields. s . 

(c) TEST equipment development engineers 
with experience of design of test equipment to 
meet production requirements. 

THE posts are permanent and pensionable, and 
offer scope for the right men to work in ideal 
condan; in modern, well-equipped Jabora- 
ories. 

PLEASE write, in strict confidence, to the Per- 
sonnel Manager for an interview appointment, 


JẸ ECTRICAL engineer required by 


MINISTRY OF SUPPLY, at Armament Design 
Establishment, near Sevenoaks, Kent, for in- 
strumentation technical organisation and 
supervision of trials. Work includes develop- 
ment and maintenance of V.H.F. radio and 
other electronic equipment, and recording and 
analysis of trials results. Minimum qualifica- 
tion required is Higher School Certificate 
ne or equivalent but possession of a 
egree or Higher National Certificate in Elec- 
trical Engineering may be an advantage. Ex- 
perience appropriate to above duties is desir- 
able. Salary within scale; Experimental Officer 
(fest, (min. age 26) £690-£850.—Application 
orms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1. 
quoting D.467/54 A. Closing date 13 November. 
1954. [3500 


JROTHAMSTED Experimental Station, 


EARPENDEN, Herts. 

REQUIRE for (a) Chemistry Department, and 
(b) Pedology Department, Laboratory Assist- 
ants with knowledge of electronics and aptitude 
for electrical and mechanical construction. 
Salary according to age and qualifications on 
Assistant or Senior Assistant Scientific scales; 
e.g., £360 maximum on entry to Assistant scale 
(age 25): £520 on entry to Senior scale rising 
to £715, A man who has completed his National 
Service would be preferred. 

APPLY in writing to the Secretary giving de- 
tails of age, education, qualifications and ex- 
perience. {3486 


VACANCIES with Housing Accommodation, 


ENGINEERS of Higher National Certificate or 
degree standard and Students of Ordinary 
National standard are required at our Hemel 
Hempstead factory for development work on 
servo-mechanisms and magnetic amplifiers. 
PREVIOUS experience is desirable but not 
essential, applicants with suitable background 
and interested in work should apply. 
Vacancies also available for Mechanical 
Designers acquainted with this type of work. 
Prospects of promotion are excellent in this 
new and expanding tory, 

SUITABLE applicants will have the oppor- 
aiy of renting a modern house or flat in 
the New Town. 

WRITE, as fully as possible, stating 
experience, te: Dept. B, Box 8269. 


7) [SEEN Grade I (Radio), required by 


EAST AFRICAN POSTS & TELECOMMOUNI- 
CATIONS ADMINISTRATION on probation for 
pensic gare employment. Salary scale (includ- 
ng present temporary allowance of 35 per cent 


your age, 
[3600 


of salary) £742 rising to £1,134 a year. Outfit 
allowance £30. Free ssages. Liberal leave 
on full salary. Normal tour 4 years. Candi- 


dates should possess a thorough practical know- 
ledge of the working and maintenance of 
modern HF radio telegraph equipment and 
VHF multi-channel radio-telephone equipment. 
G.P.O. staff should apply through departmental 
channels.—Write to the Crown Agents, 4, Mill- 


bank, London, S.W.1. State age, name in block 
letters, full qualifications and experience. and 
quote M2C/32424/WF. (358: 


HE ENGLISH ELECTRIC VALVE Co., Ltd., 
Chelmsford, have vacancies for 

YOUNG engineers to work on radio valve design 
and development; applicants should be of degree 
standard. whilst experience of this type of 
work is desirable. it is not essential and other- 
wise suitable candidates will be considered. 
Write, giving full details. quoting Ref. 497H. 
to Dept. C.P.S,, 336-7, Strand. W.C.2. (3494 


J (ees required for television and radio 
manufacturerr: good rates for experienced 
men; N.W., London area.—Write for full parti- 
culars to Box 7628. 0052 


9 (ENB and radio engineer is required 
for the design and development of com- 
ponents including small power transformers, 
ability to engineer these components for mass 
Production essential; the post carries a salary 
of £600/£800 p.a. amd is pensionable.—Please 
apply, stating age, experience, etc., to Box 
2 J J 9849, A.K. Advg., 212a, Shaftesbury Ave., 
London, W.C.2. [3540 


ISOUTHERN RADIO’S 
WIRELESS BARGAINS 


TRANSRECEIVERS. Type “38” Mark It 
(Walkie-Talkie), With 5 valves and ready for use, 
Metal carrying case, Less external attachments, 
30/- per set. 
TRANSRECEIVERS. Type “18” Mark IIl. 
Comprising Superhet Recciver and Transmitter. 
Two units contained In metal carrying case. 
Complete with 6 valves, €4/10/- per complete set. 
RECEIVERS. Type “ 109." Built-in speaker. 
|8 Valves with VIBRATOR PACK for 6 volts. 
Contained in metal case, Perfect, £5 each to 
CLEAR. 

TELESONIC 4-valve Battery Portable. Com- 
plete with Hivac valves in metal carrying case. 
Simply converted to Personal Portable, €2 per 
set including Conversion Sheet. 
BOMBSIGHT COMPUTERS, BRAND NEW 
ex-R.A.F. Contains gyro, motors, rev. counters, 
gear wheels, etc., ete. deal for model makers, 
experimenters, etc., €3/5/- each, plus 10j- carr. 
LUFBRA HOLE CUTTERS. Adjustable } to 


34in. For metal, wood, plastic, etc., 6/6. 
RESISTANCES. 100 Assorted, all useful 
values, etc, Wire end, 12/6 per 100, 
CONDENSERS. [00 Assorted, Mica, Metal, 
Tub., etc., 15/- per 100. = 

PLASTIC CASES. I4in. by [O#in. Transparent. 


Ideal for maps display, ete., 5/6. 

STAR IDENTIFIERS. Ty | A-N. Covers 

both Hemispheres, in case, 5/6. 

CONTACTOR TIME SWITCHES. In sound- 

proof case, 2 impulses per second. Thermostatic 

control. Clockwork movement, I1/6 each. 

Weath” CONTACTORS for use with above, 
each, 

MORSE TAPPERS. ALL BRAND NEW, 

Standard Type ex-Govt., 3/6; HEAVY DUTY 

TYPE “D” completely enclosed. Solid brass 

on heavy base, 8/6. 

MORSE PRACTICE (WITH BUZZER) SET. 

Mounted, 6/9. Full List of Radio Books, 24d. 

METERS, [2 Instruments. May need adjustment 

or with broken cases, 35/- for 12. 

Packing and carriage extra. 
SOUTHERN RADIO SUPPLY LTD. 
Il LITTLE NEWPORT STREET 
LONDON, W.C.2 Gerrard 6653 


MALVYN ENGINEERING WORKS 
Precision Engineers 
Manufacturers of : Chassis, Small 
Pressings, Machined Components, 
Wiring and Mechanical Assemblies 


to specification. 
Single and Productton Quantities, Enquiries Invited. 
100 PARK ROAD, WARE, HERTS. 


Telephone: Ware 465 


M i r a aA 


§ Introducing the :— 6 
,TYANA TRIPLE THREE t 


== Reg. Design, 
à SS No. 867884 
MAKE SOLDERING A PLEASURE 


§ 


' 


SMALL SOLDERING IRON 
Complete with detachable BENCH 
STAND ao 30 ate = 19/6 
The smallest high-power soldering iron. 
Length only 8łin. ; adjustable iong bit dia. 
3/16 ; mains voltages 100/110, 200/220, 
230/250, 


The “STANDARD” 


Popular Soldering tron 


Sa 
now reduced to 14/iI 
Replacement Elements and Bits for both types 
always available. 
KENROY LIMITED 
152/297 UPPER ST., ISLINGTON, 
LONDON, N.I. 
Telephone : Canonbury 4905-4663 


NY POOP DP POD PDP BLP OLD OSD PP FED 


NOVEMBER, 1954 


ons: &1lb.reels 


in stock for IMMEDIATE DELIVERY 


per +ib. reel 


swg. price swg. price swg. price 
16-18 1/6 28 2/4 38 3/3 
20 1/8 30 2/6 40 3/6 
22 1/10 32 2/8 42 4/3 
24 2/- 34 2/10 44 5/6 
26 2/2 36 3/- 46 8/9 
DOUBLE COTTON COPPER WIRE 

16 1/9 24 2/8 32 3/8 
lo 2/2 26 2/11 34 4/2 
20 2/4 28 3/2 36 4/8 
22 2/6 30 3/6 38 6/2 
DOUBLE SILK COPPER WIRE 

16 1/9 26 3/6 36 8/- 
18 2/2 28 3/10 38 6/8 
20 2/8 30 4/2 40 7/8 
22 3/- 32 4/8 42 10/6 
24 3/2 34 5/4 44 15/6 
TINNED COPPER WIRE 

16 1/6 20 1/10 24 2/2 
18 1/8 22 2/- 26 2/4 
ENAMELLED SINGLE SILK 

22-20 2/6 32-34 3/9 40 7/6 
24-26 2/9 36 5/- 4 11/- 
28-30 3/3 38 6j- 44 17- 


INTERMEDIATE GAUGES AVAILABLE 
Nickel chrome and resistance. wires available. 


Orders up to £1 — Postage 1/3 
Orders £1 up — Post Froe 


WIRE CO, 
Telephone: GERrard 7678 


16 Gerrard Street, London, W.1. 


CASCODE TYPE T/V 


PRE-AMPS 


Manufactured specially to suit fringe 


and ultra fringe conditions. In use at 
140 miles north of Kirk O’ Shotts 
(check our position) and giving good 
reception over Scotland’s Grampian 
Mountains. High efficiency twin triode, 
grounded grid circuit giving high signal 
to noise ratio on all c els. Built-in 
power pack for 200-250 v. A.C. Black 
crackle steel case. State your channel. 


Complete £5.5.0 Post Paid 
ELECTRO-ACOUSTIC LABS. 
Tain, Ross-shire, Scotland 


WIRELESS WORLD 


SITUATIONS VAGANT 
A: V. ROB & ©., Lid., 


WOODFORD Aerodrome, Cheshire. 

HAVE vacancies in their newly formed 
WEAPONS Research Division. 
AERODYNAMICISTS, 

WITH Honours Degree in Physics, Mathematics 
| or Engineering and at least two years experi- 
| ence are required to work on an aerodynamics 
group on aerodynamic theory and analysis of 
new weapon projects. Candidates should be 
familiar with supersonics. 
MATHEMATICIANS. 

WITH Honours degree to work on flight 
dynamics and studies of control systems, a 
knowledge of numerica] mathematics would be 
an advantage. 

ELECTRONIC Engineer. 

A graduate with research and development ex- 
perience in electronics or with electro-mechani- 
cal devices. 

GOOD salaries and prospects. 

PENSION and Ufe assurance scheme. 

APPLY giving full particulars of academic 
training and experience to:— 

A, V, ROE & Co., Ltd., 

WEAPONS Research Division, 

WOODFORD, Cheshire, [3539 


Wyss Station Superintendents required 
y 


e 
NIGERIA Posts and pea as Department for 
one tour of 18 to 24 months in the first in- 
stance. Option of appointment (a) on tem- 
porary terms with salary scale (including Ex- 
patriation pay) £864 rising to £1,392 & year. 
Gratuity at the rate of £100/£150 a year, or 
(b) with prospect of pensionable employment 
with salary scale (including Expatriation pay) 
£750 rising to £1,175 a year. Outfit allowance 
£60. Free passages for officer and wife. Assist- 
ance towards cost of children’s passages or grant 
up to £150 annually for maintenance in U.K. 
Liberal leave on full salary. Candidates must 
have had wide practical experience of modern 
radio techniques and equipment, in particular 
V.H.F. equipment, and preferably also V H.F. 
multi-channel equipment.—Write to the Crown 
Agents, 4, Millbank, London, S,W.1. State 
age, name in block letters, full qualifications 
and experience and quote ge CESS 


YV TREDESS station superintendent required 
by the 


GOLD COAST GOVERNMENT POSTS & 
TELECOMMUNICATIONS DEPARTMENT for 
two tours of 18 to 24 months in the first in- 
stance. Consolidated salary scale £990 rising to 
£1,230 a year. Gratuity at the rate of £100/ 
£150 a year. Outfit allowance £60. Liberal 
leave on full salary. Free passages. Candidates 
should possess C. of Gds. Final Certificate in 
Telecommunicattions (Radio) or C. and Gds, 
Certificates Radio III and IV equivalent, and 
haye had three years’ experience in two or more 
et the following fields:—V.H.F. link systems; 
H.F. communications systems; frequency shift 
keying and teleprinter maintenance; V.H.F. and 
H.F. cathode ray direction finding system; aero- 
nautical navigation aids (ground); manufacture 
of light engineering equipment; candidates from 
the British Post Office should apply through 
departmental channels—Write to ti Crown 
Agents, 4, Millbank, London, S.W.1. State age, 
name in block letters, full qualifications and 
experience and quote M2C/29100/WF. [3581 


Ro (Meteorological) Mechanics required 


ICAL Office. Qualifications: 
Basic knowledge of radio and radar and ex- 
perience in maintenance/operation of radar 
equi t, including oscilloscopes. Successful 
applicants serve in United Kingdom and over- 
seas. Commencing London salary £445 at age 
25 or over rising annually to £540 subject 
to deductions for each Eas below age 25. 
Provincial salary £20 to £30 lower. Overtime, 
night duty lowance, etc.—Apply at any 
Employment Exchange quoting Borough rece 


Se CRISPIN HOSPITAL, Duston, Northamp- 
n 


ELECTRO-Encephalography Recordist, Grade 1, 
required at the above hospital for Mental and 
nervous disorders, for a new E.E.G. department 
to be opened in the near future. The hospital 
has 1,250 beds and is situated three miles from 
Northampton. Whitley Council Scales and con- 
ditions. Excellent social amenities 

APPLICATIONS giving full details and naines 
of two referees to the Physicien Superintendent 
within fourteen days of the appearance of this 
advertisement. [3238 


A H. HUNT (CAPACITORS), Ltd., require 
the following technical staff: 
SENIOR assistants with qualifications in 
bey or Physics. 


JUNIOR laboratory assistants for development 
and process control work on paper, ceramic 
me electrolytic capacitors—Apply in writing 


THE Personnel Manager, A. H. Hunt (Capaci- 
tors), Ltd.. Bendon Valley, Garratt Lane, 
S.W.18. (3506 


eneral 


ADIO and television engineer for 
service work required by old-established 
dealer holding all main agencies; only appli- 


cants quick at fault finding and fully experi- 
enced can be considered; suitable house for 
living accommodation will be npon stete 
experience and salary required, with fullest 
particulars. 

A. E. HUGHES & SONS, 28, Clarence Place 
Newport, Mon. (3574 
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THE LATEST 


Armstrong 
RADIOGRAM CHASSIS 
4S 


RIII- tn. BT 


% 8 VALVES including 2 double Triodes 


* 8 WATTS output from push-pull 
tetrodes 


* NEGATIVE FEEDBACK—20 db 
% Provision for F.M. adaptor 


* Independent BASS and TREBLE lift 
and cut controls with unique THER- 
MOMETER VISUAL INDICATOR 


* 4 WAVE x Magic eye tuning 
Other chassis in our comprehensive range 
are:— 


RF41, 10 valve, 4 wave, £31/19/8 (ine, tax) 
EXP125C, 14 valve, 5 wave, £49/10/- (inc. 
tax), and two specially designed export 
models. 


The TWIN Radiogram 
a | * 


ONLY 


97 


} @ 8 VALVES 


e TWIN I0 
Speakers 


@ 3 Speed Autochanger 


e ARMCHAIR CONTROL by unique “ hopper" 
arrangement. 


Our Showroom at the address shown below 
is open daily from 9 a.m. to 6 p.m. (Satur- 
days 5 p.m.) and we are always delighted to 
demonstrate any of our models or supply 
any information regarding them. If unable 
to visit us please send for the specifications 
you may require to Dept. W.N. 


ARMSTRONG WIRELESS & 


CO. LTD. 


WARLTERS ROAD, HOLLOWAY, LONDON,N.7 


TELEVISION 


Telephone: NORth 3213/4 
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E.M.G. INFINITELY VARIABLE 
STEEP-CUTTING FILTER 


No other filter combines all the 
advantages of this model which 
are, briefly, to cut response 
above any desired level between 
4,000 and 8,000 c.p.s. at an 
average steepness of 30 db per 
Octave, easy fixing (connects 
between 15 ohm speaker and 
amplifier output), robust con- 
struction, no distortion or appre- 
ciable loss of volume and cannot 
introduce hum. Recommended 
for reducing surface noise on 
‘78° records, cutting ‘ edge’ 
on some L.P. records, and 
eliminating high pitched inter- 
ference on radio. 

Price £4/10/-. Leaflet on request 
Trade Enquiries Invited. 
E.M.G. HANDMADE 
GRAMOPHONES LTD. 
6, Newman St. London W.1. Museum 9971 
ťa I 


Purchase or hire your 


‘VORTEXION TAPE RECORDER’ 


& ASSOC. EQUIPMENT FROM 
GRIFFITHS HANSEN: (Recordings) LTD. 


32/33 GOSFIELD ST., LONDON; W.i; 
MUSeum 0642/2771. 


STABILISED POWER UNITS 
Boldre Series 
Input : 80-240 v, 50-1500~ 
Outputs : 150-500v, 100 watts, 300 m.a. 
Subsidiary independent outputs to choice, 
Price: from £59-10-0 
Skeleton model £44-0-0 
NEWTOWN INDUSTRIES, Lymington, Hants 


Electronic Engineers and cabling constructors 


TELETRON SUPER INDUCTOR COILS 


WITH MINIATURE DUST CORES 


TRANSISTOR COILS 
of high Q. 


Triple wound for max. 
Selectivity 


—= 
HMX. 200-550. M. 3/-- HLX. 1000-2000. 3/6, 
HAX. 200-550, M, 3/-. for Xtal diodes, 
Dual wave, A/HF. 7/- Matched pairs. 
(as illustrated) 
Stamp for complete fist & circuits, 
THE TELETRON Co., 
266, Nightingale Road, London, N.9. 
HOW. 2527 
Trade enquiries to sole distributor. 
95, Kendal Avenue, N.18, 


TRF. 


SAM MOZER 
Edm. 7707 


SITUATIONS VACANT 
IGHLY qualified glass technician required 


by:— 
THE ENGLISH ELECTRIC VALVE Co., Ltd., 
Chelmsford, for small laboratory production of 
specia. glasses; some years’ experience in actual 
manufacture of glass as well as academic quall- 
fications.—-Apply, quoting * Ref.’ 497J, to pt, 
C.P.S., 336-7, Strand, W,C.2. [3493 


) en and Kensington Hospital Manage- 
i” ment Committee. 

METROPOLITAN Ear, Nose and Throat Hos- 
pital at St. Mary Abbots Hospital, Marloes Rd., 
Kensington, W.8, 

HEARING Aid technician required. 
NATIONAL salary scales and conditions. 
APPLICATIONS giving full particulars should 
be made to the Hospital Secretary (W.W.32), 
immediately. [3504 


MNSIRY of Suppty, Radar Research Estab- 
lishment, Malvern, Worcs, requires 

ELECTRIOAL Engineers and Physicists for 
research and development work on radio and 
electronic equipment. Work ranges from funda- 
mental reseafa on circuitry and physics of 
the solid state, to devising and developing. in 
collaboration with Industry, electronic devices 
for the Army, R.AF. and Naval Aviation. 
There is ample scope for initiative and origin- 
ality over a very wide field concerned mainly 
with e.ectronics Qualifications: lst or 2nd 
class honours degree or equivalent in Physics 
or light Electrical Engineering. Salary within 
Scientific Officer range £445-£815. Women 
somewhat less. F.S.S.U. benefits may be avail- 


able.—Application forms from M.L.N.S., Tech- 
nical and Scientific Register (K), 26, King 
Street, London, S.W.1, quoting 


A 267/54A. 

Closing date 15 November, 1954. {3601 

pigon WORKS, Ltd., have vacancies 
or: 


TECHNICAL ASSISTANTS able to carry out 
without close supervision, measurements on 
Radio and/or Television receivers and asso- 
ciated components. These posts offer excellent 
opportunities for gonne men to enter the Fac- 
tory Laboratory of a leading receiver manufac- 
urer, 

COMMENCING salaries im accordance with age, 
experience and Aue fics Wore Candidates, who 
should have academic qualifications to the stan- 
dard of H.N.C., should apply in writing to the 
Personnel Officer. Mitcham Works, Ltd., New 
Rd., Mitcham Junction, Surrey, quoting refer- | 
ence G.l. [3503 


A commencing salary of up to £1,000 per 
annum is offered to 

ENGINEERS and designers with suitable quali- 
fications for highly specialised design and de- 
velopment work in the design of mass produced 


electronic equipment; the unique aspect of these 
positions is that a long term future is assured 
regardless of the international political situa- 
tion; please reply, giving full details of quali- 
fications and experience to—Box 7696. 13458 


PERRANTI, Ltd., of Wythenshawe, have a 
number of vacancies for technica? assistants 
in the following fields of investigation:— | 

HYDRAULIC contro! mechanisms and Servos. 


Os. 
| RELAYS and electro-mechanical instruments. 


EXPERIMENTAL vibration testing. 
MICRO-WAVE systems. 

R.F. circuits, 

PULSE cirvuits. 

APPLICANTS should hold a degree or Higher 
National Certificate in electrical or mechanical 
engineering. 

THE work would be of particular interest to 
men completing National Service in technica] 
branches of the Services. 

The appointments would be to the permanent 
staff of the company snd offer the prospect 
of interesting work in modern well-equipped 
laboratories opened in South Manchester 
within easy reach of residentia! districts. 
THE company operates a staff pension scheme. 


APPLICATION forms from Mr. T. J, Lunt, 
Sra Manager, Ferranti, Ltd., Hollinwood, 
ancs, 

PLEASE qucte reference WTA. [3403 


WANTED by a large garage in Midlands, 

wireless mechanic; experienced men only 

need apply stating wages required.—Box 8140. 
service manager ri 


i [3571 

TV uired, must be frst- 
class engineer, use 

and good organizer; salary £750 p.a. plus ex- 


to visual alignment 

penses.—Tel. for interview. Rav. 9603. [3568 

FUY exp, T/V engineers reqd., must drive, 

very progressive post; top rates.—Apply 

E. Coyne, 120, Ladbroke Grove, W.10. Bay. 

1947. (3546 

EADING Brighton dealers require competent 

television/radio service engineer with at 

least 5 years’ experience in retail trade; super- 
amnuation/pension scheme, 


LYON & HALL, Ltd., 92, Western Rd., 
Brighton, 1, Sussex. [3535 
LECTRONIC instrument draughtsmen 


wanted for expanding old-established busi- 
ness, experience V.H.F. and R.F, test equip- 
ment cesirable, age 23-40, salary according to 
experience and qualifications.—Apply Box 8126. 


EES ENT a required for two asso- 
ciated small companies covering electro- 
mechanical engineering as applied to electronic 
equipment and transformers; S.W, London area, 
—Write, stating previous experience and sug- 
gested manner of remuneration, to Box sts 
ne; 


Grelne i 
AIR DIELECTRIC TRIMMERS 70pF 


illustration (approx.) actual size 


Specialists in Sub- 
miniature Telecommuni- 
cation Oomponents 


Type approved Cat.A No. 464 


12 Vane type 500 Volts 
Width 16.5mm Length 22mm 


Height 19mm Insulation 10,000 megs. 
Power Factor less than .001 
Temp. Coeff. 50 parts/million/°c 


OREN 


‘DEVELOPMENTS CO. LTD. 


ULVERSTON, NORTH LANCS 


Tel: ULVERSTON 3306 


Chaooto, Cacee and 


all metal: fittings made to 


specification for the Radio 
and. “Electronic. Industry, 
STAR METAL PLATE WORKS 


74 CHURCH Rd., BARNES, $.W.13 
Tel: RIY 6673/4 


TR1154/55 RECTIFIERS 


Input:—200/250v., 50~S.P. Output :—6,3v. 
13A.—220v., 110m.a.—1200v., 200m.a. 
NEW CONDITION—TESTED—GUARANTEED 

£17-10-0 per set. Carrlage extra, 


A. J. WHITTEMORE (Aeradio) LTD. 


Croydon Airport Tel: Croydon 5791, 4383, 7744 
Surrey Gram: Aeradio, Croydon, 


EXECUTOR’S SALE: 


Exors must sell contents of experimental 
workshop, including; 5in. motorised lathe 
s.c. and s.s, with ail equipment (as new); 
bench drilling machine, bench grinding 
and polishing machine; compressor with 
receiver, gauges and pipe line, all motorised 
230/250 v. A.C. single phase; hand tools, 
| measuring instruments and gauges, sets of 


twist drills, tap, dies etc; large quantity 


electrical and electronic equipment includ- 
ing an oscilloscope, volt and amp. meters, 
milli ampmeter etc., megger, avo meters 
etc, 


To be disposed of in one lot for 
about £250. 


List available. 
Phone Walton-on-Thames 5047 
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PHEW! 


THE earth is whizzing around on its own aris at 

about 1000 m.p.b. At the same time it is 
flying around the sun, in a different direction, 
st a speed of 68,000 m.p.h, The sun, however, 
is moving within the Galactic System at a speed 
of about 43,000 m.p.h. in still another direction. 
It so happens, too, that our Galactic System is 
rotating on its own axis as well, in which the sun’s 
speed is roughly 600,000 m.p.b, And the Galactic 
System itself is hurtling through Space at a speed 
of about 350,000 m.p.h., and 


» +.» whioh only goes to show! However, don’t 


worry—invest the modest sum of 2/6 and settle 
down with 


tRODING’S 
HOME CONSTRUCTORS 
HANDBOOK 


Printed on the finest glossy art paper, it contains 
large blueprint circuits, parts lists and technica) 
descriptions epabling you (yes, YOU) to build 
any or all of the following high-class equipment. 


kk *3-VALVE 3-BAND S5UPERHET 
FEEDER UNIT. 


k k k4-VALVE 3-BAND SUPERHET 
“ NORM./HI-FI/GRAM." FEEDER. 


kkk4i-VALVE 3-BAND A.C. SUPERHET. 
(* CORONET.”) 


* k *5-VALVE 3-BAND A.C. SUPERHET. 

kk kö-VALVE 3-BAND A.C./D.C, SUPER. 

kk *6-VALVE 3-BAND A.C. SUPERHET. 

K k &6-VALVE 3-BANDAC./D.C. SUPERHET 

kk *3-VALVE 2-BAND T.R.F. SUPER 
QUALITY FEEDER WITH BASS/ 
TREBLE CONTROLS, ETO. 

*®XXFEEDER AMPLIFIER AND POWER 
PACK WITH NFB. 

kk *KMAGIC EYE TUNING INDICATOR, 

kk *XSIGNAL TRACER AC. 

kKKKS-WATT QUALITY AMPLIFIER AC. 
WITH VARIABLE NFB. 

K k *10-WATT PUSH-PULL QUALITY AMP., 
A.C. WITH VARIABLE NFB. 

* k XSIGNAL GENERATOR, A-0., ETC., ETC. 


also 
Set Building and Servicing Hints, Facta and 


Formulae, Resistance Colour Code, Symbols, ete., 
etc., and our current Catalogue. 


We can supply PREZ FULL SIZE working 
drawingr (see Handbook for full details), for the 
above and nothing lsa left to chance. All parta 
supplied by us are fully identified and our tuning 
units are completely pre-aligned, and sealed. 


YoU BEQUIRE NO TEST GEARI 


tAlso obiainable at leading booksellers and com- 
ponent stockists. 


RODING LABORATORIES 
(DEPT. WWII) 
BOURNEMOUTH AIRPORT 
CHRISTCHURCH, HANTS 


YOUR METER DAMAGED? 


Leading 
Electrical 
Instrument 
Repatrers 
to the 
Industry 


Contractors to The Ministry of Supply and General Post Office 
Repairs by skilled craftsmen of all makes and types of 
Voltmétera, Ammetera, Microammeters, Multirange Test 
meters, Electrical Thermometers, Recording Instruments, 
etc. Quick deliveries—for apeedy estimate send defective 
instrumente by registered post to:— 


L. GLASER & CO. 


Electrical Instrument Repairers 
96-100 ALDERSGATE STREET, E.C.1 
(Tel. : MONarch 6822) 


| THE Staff Officer, Prescot, Lancs. 


| quoting reference 


| with’ all 
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SITUATIONS VACANT 


R 4010 Television Engineer wanted. Accom- 
modation available —Write, with particulars 


of experience, to Hallahans, Ltd., Kingsbur 
Square, Aylesbury. 673482 
ELEVISION/radio service engineers re- 


quired; workshop experience and driving 
essential; apply in writing.—Service Manager, 
Moons, 1, Queen Anne Terrace, Plymouth, ee 
ALES engineer, qualified in public address 
equipment, prepared to travel, car owner, 
good salary and expenses.—Write Magneta Time 


| Co., Ltd., Export Division, Leatherhead, Surrey. 
[3584 


R9 and/or television engineer required 
for bench and outside repairs, driver; ref- 
erences, age, experience meN expected.— 
Field’s Radio, Ltd., 52, Hall Gate, Doncaster. 


[3542 

RITISH INSULATED CALLENDER’S 
CABLES, Ltd., invite applications for the 
undermentioned vacancies with their Telecom- 
munications Engineering Department at Prescot. 
TECHNICAL assistant for the preparation of 
technical recommendations and the evaluation 
of tenders, etc. A capacity for clear exposition 


| is essential and the successful candidate must 


become famillar with a wide technicai fleid 


| which will require Higher National or degree 


standard in Electrical Engineering. 

TECHNICAL assistant to undergo training in 
telephone cable design and allied work which 
will involve considerable responsibility and 
judgment. Minimum qualifications, National 
me or equivalent in Electrical Engineer- 


ng. , 
APPLICATIONS quoting reference No. P/50/54 
should be submitted in writing to: T3423 


ENIOR Test uipment Development Engi- 
neers are inyited to apply for positions 
arising in expanding electronic section of the 
General Electric Co.. Ltd. in the south. 
APPLICANTS should have @ good technical 
electronic background and previous experience 
in the deveiopment of production test equip- 
ment for complete G ments. 
THE salary paid will be in accordance with 
experience and ability Assistance with hous- 
ing given and superannuation scheme exists.— 
Full details of Pose should be submitted, 
JS/TE, to the Employment 
Manager, The General Electric Co., Ltd.. 
Brown’s Lage, Allesley, Coventry. {3620 
A VACANCY exists for an engineer to take 
charge of an expanding department en- 
gaged on the testing of a wide range of elec- 
tronic equipment, applicants should have the 
following sua EEEN 
a) ABILITY to organize and control staff. 
b) A sound technical background with, pre- 
erably. a H.N.C. 
(c) EXPERIENCE of V.H.F. and pulse tech- 


nique. 

(d) EXPERIENCE of A.I.D. and I.E.M.E. 
Procedure an adyantage. 

SITUATED within 30 miles London.—Apply 


Box 8128. (3558 
'ULLY mapes TV engineer required; top 
makes held; good wages paid; accommoda- 


tion can be arranged if necessary, —Apply, giv- 
ing aan of salary required. to Victor 


Freed, Ltd., Aberdare. {3435 


| g E e SERVICE (EDGWARE), Ltd., 
have a vacancy for a service engineer 
familiar all types radio and TV; good position, 
conditions and wages; references.—117, Edg- 
ware Rd., W.2. Pad. 2342. [3310 


ELEVISION Field Service Engineers. Basic 
salary £12/10 per week. Only competent. 
fully experienced men should apply.—Leytonia 
Radio, Ltd., 828. High Rd., Leyton, E.10. Ley. 
1396. [3502 


ECHNICIANS required for maintenance and 

repair of radar, predictors and anti- 
aircraft artillery in various locations in Lanca- 
eae Cheshire, the Midlands, South and Mid- 

ales. 
TWO grades of appointment are available:— 
(a) TECHNICAL assistants Grade III; salary 
£510 rising to £640 per annum. 
(b) TELECOMMUNICATION mechanics and 
electricians: weekly wage £7/7 plus up to 
£1/10 according to ability. 
FOR posts (a) O.N.C. City and Guilds or 
equivalent qualification is desirable; for posts 
(b) several years’ service or civilian experi- 
ence of electronic equipment repair is required; 
in the Liverpool area there is a vacancy for 
technical assistant Grade III with specialist 
knowledge of CI and IC engine maintenance 
and a technical assistant Grade III with ex- 
perience of heavy anti-aircraft or naval arma- 


ment. 
ASPLY A.D.M.E. H.Q. 4 A.A. Group, Peninsula 
Barracks, Warrington, Lancs, [3580 


ELEVISION cathode ray tube repairing com- 
requires techniclan fully conversant 
branches of tube gun assembly. Good 
salary and commission; also 2 men able to 
assist.—Box 7749. {3479 


TER designer, male, for small 
transformers. etc.. of 2°] types up to 5 kVA; 
experience of and Govt. specs. and esti- 
mating an advantage; old-established manu- 
facturers on south coast.—Apply Box 7740. 7a 

ESIGNER-DRAUGHTSMAN, age 25-35, 

with experience modern instrumentation, 
post cflers advancements in expanding organiz- 
ation handling electronic and neucleonic equip- 
ment, salary according to qualifications.— 
Apply Box 8125. [3553 


“l hope,” said one of our 
customers, after giving us a 
morelavish amount of praise 
than usual, “that this letter 
will not induce you to lower 


your standards on the 
grounds that your trans- 
formers are too good and 
last too long.” 


A swelled head is not one of 
our afflictions, and the com- 
pliments have precisely the 
opposite effect. 


GAVAGE via DEVIZES) 


Nursteed Road, Devizes, 
Wilts. 


Tel.: Devizes 932 
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SITUATIONS VACANT 
oe acon NORTE ring person | DIRECT FROM THE 
nel are roi or eve. me [°} new 
gon ot transistors and other semiconducting MANU FA CTURER 
evices: improveme: of exis es a B= . . . A 

velopmènt ‘of methods. of manufacture: — Dulci Radio/Radiogram Chassis 
DEVELOPMENT engineers, for work on de- | A/C 100-120 & 200-250 VOLTS. All chassis 
Tora Bnd CoE upeerl ae control of Fates Ildin. x 7in. x Bhin. high. Latest type valves 

o! emi-coni in evices; ua. a : > 
MODEL Scienco or engineering dogree, preferably with | OBE6, 6BA6, 6AT6, 6BW6, 6X4. Flywheel tuning. 


Specially designed for 
soldering operations in 
the compact assemblies 


used in present day 
radio, television 
and electronic 


Cn d'u see rii €33 


Weight 3 oz. Interesting 


excluding features 
flexible: l. Bit 7” dia- 
Length 9 in. meter, simple 
25 Watts— to replace. 
200/220 volts 2, Steel cased ele- 

ment, also replace- 
LIST No.625 able. 


3. Detachable hook for 
suspending iron when 
not in use, 

4. Moulded two part 
handle,remains cool in use. 
5. Six ft. Henley 3-core 
Flexible. 


19/89 of 


W.T. HENLEY’S TELEGRAPH WORKS CO. LTD. 
51/53, Hatton Garden, London, E.C.1. 


LOCKWOOD 


makers of 
Fine Cabinets 


and woodwork of every descrip- 
tion for the Radio and allied trades 


LOCKWOOD & COMPANY 


Lowland Rd., Harrow, Middlesex. Byron 3704 


THE 
DESIGN and DEVELOPMENT 
of specialised equipment for 


Research and Industry. 
DUN-SOBIESON ELECTRICAL CO., 


17 Victoria Gardens, London, W.11. Park 6636 


HIGH GRADE 


TRANSFORMERS 


FOR ALL PURPOSES 
SINGLY OR IN QUANTITIES 


TO YOUR SPECIFICATION 

VARNISH IMPREGNATED - 
BAKED WINDINGS 

WITH OR WITHOUT TAG PANELS 


GOOD DELIVERIES 


Our rewlnd dept, will handle your 
repairs promptly and efficiently . 


P. HOWORTH 


(Dept. W.W.) 
51 POLLARD LANE: BRADFORD 
ome Te! ; 37030 m 


factory experience. 

EQUIPMENT engineers, for development of 
equipment for assembly and testing; qualifica- 
tion: engineering degree or H.N. certificate, 
preferably with factory experience. 
DRAUGHTSMEN, for jig and tool design and 
machine layout work. 

RADIO mechanics, for building, calibration, and 
servicing of test equipment including V.H.F. 
APPLICATIONS stating age, qualifications and 
previous experience to—The Superintendent, 
British Thomson-Houston Co., Ltd., Lutter- 
worth. [3459 


PPLICATIONS are 
with production experience 
Components Industry for a supervisory posi- 
tion in a large and expanding company in south 
London, 
THE position requires a person with good 
technical background and a practical outlook; 
able to deal with varied production problems 
in co-operation with existing staff. 
THE post is pensionable and offers excellent 
prospects to the right man, 
WRITE, giving full particulars and salary re- 
quired, to Box 7914. [3505 


ADIO service mechanics required by Smiths 
(ete Ltd., for many parts of the 
country.—Write details of experience and quali- 
fications to Personnel Officer, Goodwood Works. 
North Circular Rd.. London, N.W.2, [0342 


HORT BROTHERS & HARLAND LIMITED 
have vacancies in their Research Depart- 
ment for the following additional staff to work 
on guided missiles and other interesting mili- 
tary and commercial projects:— R 
MECHANICAL Section.—Senior engineers, en- 


invited from persons 


gineers and nical assistants to develop 
hydraulle and pneumatice servos. precision 
mechanical devices, etc. J 

ELECTRONICS Section.—Senior engineers. 


engineers and technical assistants to work on 
computing, navigational and servo systems. 

ELECTRO-Mechanical Section.—Engineers and 
technical assistants to develop small electro- 
magnetic devices, navigational instruments, 


etc. 

QUALIFICATIONS.—Senior engineers, Honours 
Degree plus at least five years’ good engineer- 
ing development experience; engineers, Univer- 


sity Degree or equivalent, with several years’ 
experience of development work; technical 
assistants, H.N.C. or equivalent, with good 


practical experience in appropriate field. 

THESE are permanent positions in an expand- 
ing organization; good salaries and prospects 
for men with initiative; pension scheme, assist- 
ance with housing.—Send full particulars of 
age, qualifications and experience, with salary 


required, to Short Brothers and Harland, Ltd., 
Castlereagh Factory, Belfast, quoting Ref. 
No. E9. [3267 

for | interesting 


| DRS EE Bick bass required 
work on mechanical layout of electronic 
equipment; small progressive firm near South- 
ampton; write, stating age, experience and 
salary required.—Box 8204. [0251 


Rao engineer required, experienced in 
design and development of mobile radio 


gouipment: s » progressive firm near 
Southampton; state qualifications, experience 
and salary expected.—Box 8205. [0263 


YE, 
engineers for radio receiver development in 
Cambridge, salary according to qualifications.— 
Apply Personnel Department, Pye, Ltd., St. 
Andrew’s Rd., Cambridge. [3521 


HE GENERAL ELEOTRIC Co., Ltd., have a 

vacancy for an Assistant Chief Inspector 
(mechanical) in their new factory in southern 
England to produce high grade precision light 
engineering components. 
APPLICATIONS are invited from men under 
45 who possess considerable initiative, adminis- 
trative ability and experience of the machining 
and assembly of precision work. 
EXPERIENCE of the control of inspection 
staff is essential; salary will be paid according 
to experience and ability; arrangements for 
superannuation and housing exist. 


Ltd., require experienced development 


WRITE full details of experience and age, quot- 
ing ref, WJS/AQI Mech., The Employment 
Manager, The General Electric Co.. Ltd.. 
Brown’s Lane, ee Coventry. (3621 

ILOT RADIO, Ltd., require senior design 

engineers for radio and television develop- 
ment. preferably those able to work on own 


initiative, with knowledge of modern produc- 
tion methods.—Apply Park Royal Rd., RW16, 


OU ESTABLISHED dealers of high repute, 
holding every leading agency, require addi- 
tional radio and television engineers; top salary 
amd permanency offered to first-class appli- 
cants.—E, P. Fox, Ltd., East Molesey, Bret 


ES eueriONn Engineer required with experi- 
ence of press tooling and assembly line 
fixtures connected with radio industry. injection 
moulding experience an advantage, permanent 
position; pension scheme; apply with full par- 
ticulars te—Personnel Manager, Vidor-Burndept, 
Ltd. Erith, Kent. [3592 


in the Radio | 


Negative feedback over 
entire audio section. 
Engraved knobs, « 
3 Tone position 
for Radio and! 
Gram. 


GUARANTEED 


£12.12.0 
£15.15.0 
£18.18.0 
£15.15.0 


£18. 18.0 
a RE singe (vanes) £23. 2.0 


ALL PRICES TAX PAID, Escutcheon for 9in. x 
Sin. dial, 4/9 extra. Matching speakers P.M. type 3 
ohms 8in or 10in available. Money back guar- 
antee. Free particulars from the Manufacturers. 


THE DULCI CO. LTD. 


97 VILLIERS ROAD, LONDON, N.W.2 
Telephone: Willesden 7778 


Model B3, Long, Med., 
Short (5 Valves) 
B3 Plus Push Pull Stage 
(6 Valves) 

B3 Double Feature P/Pull 
& RF Stage (7 Valves) 
Model B6Six Wavebands 
Med, L, 4 Short(Bd-Spread) 
B6 Plus Push Pull Stage 
(6 Valves) 


- BRADMATI 


HIGH CLASS 


TAPE RECORDING EQUIPMENT 


HEADS, DESKS, TAPE, ETC. 
Send for liste 
RADNATIC LTD. 
ROAD, ASTON, BIRMINGHAM 6 
Telephone : East 2881-2 


B 
STATION 


m—ARIEL SOUND—— 


Professional Recording Engineers 
Public Address Equipment. 
Electronic Design, Manufacture and Repair 
(Please refer to Repairs and Services Section fo 
details of some of our services.) 

57 LANCASTER MEWS, LONDON, W.2 
Telephone: Paddington 5092 


RE HIGH GAIN 
COILS 
Dual Range Miniature 
Crystal Set Coil with 
Circuit. Type DRXI 2/6 
Dual Range Coil with 
Reaction with 2 mains 


and 2 battery Circuits. 
Type DRR2 ... ... 4j- 
Matched Pair Dual Range 
T.R.F, Coils with Reaction; 
with battery and mains circuits. 

Type DRM3 Pair 8/- (Regd, Design) 

X All Coils wound on Low-loss Formers 
K Individually Tested and Guaranteed 


K Post 3d, on all Orders. % Trade Supplied 


RADIO EXPERIMENTAL PRODUCTS LTD 
33, MUCH PARK STREET, COVENTRY 


NOVEMBER, 1954 


“ AUTOMAT ” CHARGERS and 
D.C. from A.C. POWER PACKS 


as supplied to Ministries, Airline Co.s, etc., up 
to 350 watts ouiput. Correct design, best 
materials and workmanship. , 
Selenium Rectifier Stacks, $.T.C., Westalite, 
G.E.C., ctc. 40 ma. to 10 amp., 2 v, to 400v. 
with or without transformers. 
“ AUTOMAT ” 
REGULATING CHARGERS 
“ Export” model as illus. 
for @ v./12 v. 5 amp., 
using 8.T.0. selenium recti- 
fier, damp-proof, ultra 
reliable, wt. 16lb, for 


215/245 v. A.O., £6/5/-} 


carr. 4/6 extra. Gtd. 
12 months. Also our well 
known 12 v. 3 amp. 


charger with protective 
ballast and glow indicator, 
69/6, ditto, 6 v. 3 amp./ 
69/6, 


12 v 2 amp., 
ditto, 12 v. 1 amp., 42/6, postage 1/10, wt. Sib. 
FOOLPROOF CHARGER KITS. Genulnely trouble 
free and ultra reliable. As sold for 11 years through 
“W.W,” with full data sheet and instructions. No. 1 
Kit. 
pregnated trans., ballast bulb, for 2 v.,6 v., 12 v. charger, 
all rectifier troubleseliminated ,42/-,p.p.1/10. Handsome 
steel case, ready punched, louvred, enamelled, 12/6. 
No. 1A Kit. 3 a. rectifier, 65 watt trans., ballast. res., 
ammeter for 2 v., 6 v., 12 v., 3 a., 59/6. p-p- 1/10. 
No. 2 Kit. 12 v, 2 amp. rect., 45 watt trans., bi if 
indicator bulb for 2 v., 6 v., 12 v. charger, 36/6. Case 
12/6, p-p.1/10. Wt. Bib. W. case. Minor Kit 6 v./12 v. 
1 amp., 25/-, p-p. 1/10, case 12/6 extra, Senior Model, 
for 6 w./12 v. at 4 to 5 amp., 12 v. 5 amp. 8.T.C. rect., 
85 watt trans., ballast bulb, 64/-, p-p. 2/-. Slider Kit, 
120 watta trans., 14 v. 6 amp., large finned type rect., 
slider res., high grade ammeter, wt. 171b. for ë v./12 v. 
charger, £4/13/-, carr. 4/-. 

SELENIUM RECTIFIERS, new stock not surplus, beat 
makes 2 v./6 v. 0.5 a., 2/9, 1 a., 4/-, 2 a., 7/6, 4 9.,15/-. 
12 v.0.5 a., 5/-, 1a., 7/6, 2 a., 9/6, all p.p. 6d. 12 v.fl4 v. 
3 a. to 3.4 a., 15/6, 5 a., 27/-. Large finned 62., 32/-, 

p. 10d. 24 v. 50 mA., 2/9. 24 v. 0.3 a., Of-,15a., 
35/-, 3 a., 27/-, 5 2., 42/-, 8 a., 62/-, all p.p. 10d. 50 v. 
1 a., 24/-, 2 a., 4&7j-. 230 v. 1 a., 97/-, p.p. 1/6. H.T. 
rectifiers, 120 v, 80 mA, R.M.2, 3/4, 135 v. 30 mA. elim., 
5/6, 250. v 60 mA., 7j 250 v. 100 mA. bridge, 14/6, 
all p.p. 6d. Many other L.T. and H.T. types in stock. 


CHAMPION PRODUCTS 


43, Uplands Way, LONDON, N.21. Phone LAB. 4457.} 


“LAFCO™ 


EASY PAYMENT GUIDE 


LOOK FOR US EVERY MONTH 
HERE 


s‘ WOLF” SOLDERGUNS. 


TYPE 5I. Automatic soldergun; supplied complete 
with 2 reels of solder (one acid cored, one resin cored), 
in chrome finish. £2/19/6 cash or deposit and 8 
monthly payments of 7/4. 

TYPE 81, For extra heavy work. 16 oz.bit. Chrome, 
Cash price and terms as type 51. 

TYPE 71. For medium to heavy work. Cash £1/12/6 
or deposit and 8 monthly payments of 4/-. 

TYPE 3). For fine instrument work, Cash £1/10/- 
or deposit and 8 monthly payments of 3/8. 


Other types available from 25/- to 30/6. All available 
Send for leaficts, ete. 


on easy terms, 


HENRY SOLON SOLO, LITESOLD Solderguns and 
Yrons, ete., also available. Send for leaflets. 


TEST EQUIPMENT. 


AVO. Mode! 8 meter, £23/10/- cash or deposit and 


thl nta of 57/6. 
Se? meter. 819/10- cash or deposit and 8 monthly 
paymenta of 47/8. n 
Universal Aramin ar cash or deposit and 8 
thly payments ol . 
De. RRS £5/5/- cash or deposit and 8 monthly 


payments of 12/10. 

AMPLION Test Meter, £5/19/6 cash or deposit and 
8 monthly payments of 14/8. 

PULLIN Series 100, £11/11/- cash or deposit and 
8 monthly payments of 28/3. 

We alao atock Burgess Vibro Tools, Sprayers, B tD 
Equipment. Bridges Elec. Tools, Wolf Tools, etc. 


If you do not see the item you require please do not 

hesitate to write us. We will quotc you our terms on 

receipt of full information. Send your remittance to 

DESK 73, LAFCO COMPOUNDS LTD., 3, CORBETTS 

PASSAGE, ROTHERHITHE NEW ROAD, 8.E.16. 
BERmondsey 4343. 


SELF į 


Westalite 3 amp. rectifier, 65 watt tapped, im-f 


WIRELESS WORLD 


SITUATIONS 

} ope Dee uae pribvision Maervice 
engineers req or bench work; con- 
mial conditions; good rate of .—Northern 
Fights, Lid., 370,” Cricklewood ‘Lane, N.W.2. 
Tel. Speedwell 4262. [3603 


JEMECTRONIO engineers.—E. K. Cole, Ltd., 
Southend, have vacancies in their elec- 
tronics department for development engineers. 
—Apply, stating ege, qualifications and experi- 
ence, to Personnel Manager. 3518 


ELEBIN service engineer for London 
retail business of good standing; driving 
experience essential; good position for capable 
man with high standards of service; state age 
and detalls of experience.—Box 8255. [3593 


ELEVISION engineer, able to drive, reqd. 
by leading dealer holding all main agencies; 
must be first-class engineer, salary £625 
per annum; accommodation will be available 
if required.—Apply, giving experience, to Box 
7582. (3433 


NGINEER or science graduate to take full 
4 responsibility for a production unit com- 
bining physical and chemical processes; also to 
work on improvement of process.—Please apply 
penn & Co., Ltd., Kingsthorpe, North ato 


VACANT 


n. 
AS outstanding opportunity exists for an 
Assistant Chief Inspector (Electrical) of a 
large established company in a new factory 
situated near the south coast. This will be con- 
cerned with the production of modern electronic 
equipment. 
MEN under 45, possessing experience of radar 
techniques administrative ability, and consider- 
able experience in the control of test department 
please apply. 
THE salary paid will be commensurate with 
enit and past experience in a similar posi- 
HOUSING and superannuation arrangements 


exist. 

REF. “ WJS/ACI/Elec.." The Employn 
Manager, The General Electric Cos, fed 
Brown’s Lane, Allesley, Coventry. {3630 


VACANCIES exist in the Liverpool and Wirral 
area for technicians with expertence of 
radar, predictors, or similar electronic equip- 
ment. ages commencing £7/7 per week.— 
Apply 4 MURA, Bluebell Lane, Huyton, Liver- 
pool. Tel. Huyton 3261. [3489 


ASSISTANT Buyer, Electronic Instruments, 
Ltd., Richmond. Experience in electronic 
equipment essential; duties will include produc- 
tion, planning and progressing; age 25-30; 
written applications giving qualifications, ex- 
Perience and salary. [358 


[LABORATORY assistant required for making 
up prototype test uipment, applicants 
must have a keen interest in ~adio and elec- 
tronics.—Apply: Hatfield Instruments, Ltd., 
175, Uxbridge Rd., Hanwell, London, W.7. Tel 


| Ealing 0779/9857, [3570 


BB-EERIENCED engineers required for desi 

of electronic instruments for aircraft, 
marine and industrial applications, salary £600 
to £1,000, housing assistance.—Apply Simmonds 
Aerocessories, Ltd., Treforest, Pontypridd, 
Glamorgan. (3516 


4 Pees television service engineer required 
by old-established London retail radio and 
electrical business; eu opportunity for keen 
man with aptitude for this work; driving ex- 
perience essential; state age cad detalls of 
career.—Box 8254, [3592 


gaor designer, capable handling all 
aspects design/development sound amplifi- 


cation equipment for industrial or Service 


requirements; substantial salary and position 
in expanding organisation.—Full details career 
to Box 8201. C 


A SENIOR Engineer is required by a firm of 
electronic instrument manufacturers in 
Surrey; applicants must have had wide practical 
experience Pe ae with first class knowledge 
of theory; this job will suit the right man.— 
Box 8340. {3624 


GPEVICE Engineer required with a knowledge 
of radio and electricity, must be able to 
drive; this position is suitable for a young man 
who ‘has completed his National Service, pre- 
ferably with technical training—Radio Heaters. 
Ltd., 46, Gray’s Inn Rd., London, W.C.1. [3622 


GFN electronic engineer with sound tech- 
nical knowledge and experience required for 
development of domestic television and F.M, re- 
ceivers and components, state age, experience 
and salary, to-Raymond Electric, Ltd., Brent 
Crescent, North Circular Rd., N.W.10. [3461 


DRAUGETSMEN. aged 22-25 years, required 
for mechanical and electronic work, must 
be neat and accurate and capable of making 
production drawings from original sketches and 
ideas, experience in the drawing of circuit 
diagrams would be an advantage. 
EXCELLENT working conditions. bus services 
to Kingston, London, Guildford, pass the 
remises. l 
ANTEEN, pension scheme, sports and social 
club, with recreational facilities. } 
APPLIOANTS must be of British nationality. 
Full details of experience and salary required 
should be addressed to:— 
THE Joint Secretary, Cottage Laboratories. 
Ltd.. Portsmouth Rd., Cobham, Surrey. [3480 


QUK 


OAD , LONDON. €.12 


CWO orn COD e TEL: GRA 6677 


T.V. TUBES £5—12" 


3 MONTHS’ GUARANTEE. Still our 
best buy, as suppHed to the trade for the 
past 3 years. Not Ex-W.D, Had some 
hours’ use. Various types and makes. Picture 
shown to callers. Carriage and insurance 
15/6 extra. Please quote make and type 
required, and set with model No. when 
ordering. 


SPECIAL OFFER of tubes with 
burns for testing and spares at 
30/- each, 

heater short 


with’ cathode to 
30/- each, plus 
carriage and insurance. | 


AMPLIFIERS. Push-pull, 77/6, 7 watts out- 
put A.C. or Universal. 4 valves and | rec 


Ideal for Pick-up or Mike. Post 2/6. 
AMPLIFIERS. 57/6. 4 watts output, 
3 valves. A.C, or A.C./D.C. Ideal for 
Pick-up or Mike. Post 2/6. 

REAR-LIGHTS 


Infra-red glass. Easily changed for clear or 
red, Ideal tail lamps. As now law. Are over 
2in. dia, New Ex-W.D, 1/9. Post 9d. 


SPOTLIGHTS, 8/9. Butlers 
new but Ex-W.D. 7tin. 
dia., 6tin. deep. These 
lights are similar to those 
sold for £3-£5, but finished 
black, This light is easily 
fitted to dumb irons of 
.bumper. Bulbs now avail- 
able 6 v. 36 watt and I2v. 


48 watt. 4/6 each. 
CAR RADIO TRANSFORMER. 5/9, 
6 volt. New. Drawings lj- each, post 1/9. 


EXTENSION SPEAKERS. Brand new 
Sin, P.M. speaker (low impedance). Mounted 
on polished and veneered baffle stand, gold 
fret. Sft. lead ready connected. ONLY 
19/9. Post t/9. 


RADIOGRAM CHASSIS. End drive, 
€6/17/6. Salvage, reconditioned, 3-wave 
band, 5-valve superhet (latest midgets), ext. 
speaker and pick-up sockets. Post 3/6. 


P.M. SPEAKERS. !0in., 25/9; 8in., 18/6; 
6tin., 14/9; Sin,, 13/9. All three ohms. Best 
makes, P, & P. 1/9. 


MOTORS. 12-24 voles, with flexible shaft, 
18 ct. gold brushes. 17/6. Post 2/6. 
RECTIFIERS. 8/9. T.V. type. Salvage, 


guaranteed, 250 volt at 200 mA. And New, 
350 volt at 200 mA., §2/9. Post l/- each. 


CRYSTALS. Germanium. Brand new, 
made by B.T.H. Give first-class results, 
SPECIAL OFFER. 1/9. Post 6d. 


BEDSIDE T.R.F. RADIOS. 4valveL. & M. 
wavebands. Walnut, plastic or white cabinets. 
Complete £6/9/6, plus 3/6 P. & P. 


TRANSFORMERS. E.M.I. type fully 
shielded, 2/9, post 9d. Microphone trans.; 
on lead with mike, 2/9, post 9d, Microphone 
trans. in fully shielded case, 2/9, post 9d. 


H.T. BATTERIES. 3/9. 60 volt, 60+ l4 
volt (personal portable type). 674 volt 
(layer type), all Ex-W.D. but fully tested O.K., 
post I/-. 90 + I4 volt (long round type), 5/9, 
87 + 644 + 44 Ex-W.D., only 3/9. Post 1/9. 
L,T. BATTERIES. I/-. 44 volt, ideal bell 
batt. Post 6d. 


100 MICROAMP METER MOVEMENT. 
New Ex-W.D. (late oil temp.), 24in. square. 
Wich drawing, 12/9. Post 1/3. 
DUNLOPILLO EX-COACH SEATS. 
34in. x l6in. x 4in., , 37/6. Ideal for cars, 
caravans and utilities, complete with back. 
Carraige 4/6. 
Send 24d. stamp for catalogue. 


‘SS o R, 


4-VALVE (USED) SUPERHET UTILITY RECEIVERS. 
Medium Waveband Only. P.M. Speaker. Complete 
in Pinewood Cabinet. Size 13}x12x6}. In good 
soon A.C. mains 200/250 volt. PRICE £3/18/6, 
carr, pai 


AMERICAN HEADSETS. Type H.8.38 400 ohms, 
New and boxed. 9/6, post paid. 


EX-G.P.0. GOANDLESTICK CARBON MIKES. 5/6, 
Post paid. 


NIFE CELLS. 1.5 volt 6 A.H. Size 7x14x1}. 5/6, 


post paid, 


8-INCH P.M. SPEAKERS. 3 ohm. In good condition. 
6/6, P. & P. 1/6. 


5 CORE RUBBER COVERED CABLE, 5 amp. Buit- 
able forall purposes. 9/6 per dozen yards, 


UNISELECTOR SWITCHES, For automatic tuning 
circuit selection, eto. 25-50 volt D.C, Full wipe, 3 
bank, 12/6; Halt wipe, 6 bank, 19/6. 


INFRA RED CONVERTER CELLS, 0.V.143, C.V.147, 
C.V.148. 14/6 each. 


N.B.—Carriage charges relate to British Isles only. 


23 LISLE ST. (cer. 2960)LONDON, W.C.2 


Closed Thursday 1 p.m. Open all day Saturday 


——-- VIORLEY TRANSFORMERS. 
QUALITY P.P.0./P. TRANS, 20w., super Silcoriams 
Section low leakage windings, prim. ind. 75H. 
leakage ind. 075H. Seo. 3 and 15 ohms Prim. to 
indiv. requirements. Shrouded and term., wt. 5 Ibs. 
Sens. Ditto 15 w., 2¢ gns. L.F. CHOKES, 10H. 65 
mA. 4/6, 15H, 100 mA., 10/6. 20H. 150 mA., 12/8. 
ORT Htr. Isolation Trans.,25% acc. boost volt, 2 v., 
10/6; 6.3 v., 10/6. MAINS TRANS, 0-200/250 v. 
tapped prim, $50-0-350 v. 80 mA. 5 v. 2a,6.3 v. 
4a.,etc., from 21/-. 6.3 v. 1} a. Htr. Trans., 9/6. 
Quolations for specials and rewinds. Part P. & P. 1/-. 


2, PAWSONS RD., W.CROYDON, THO 1665 


GOODMANS 
A AUDIOM 


6O 


12” 152 


OE- LUXE 


“4, 


SPEAKER 


SENT POST FREE FOR £ A 10 S: 


DEPOSIT AND TEN FURTHER MONTHLY 
PAYMENTS OF [6/e,casH price £B. 12. 6 


rith PHONE $8927 


RADIOCRAF fa 


69°7) CHURCH GATE LEICESTER 


DEAR MR. 
NU-SWIFT, 


Of course, we've some fire exting- l 
uishers, but are they up-to-date ? 1 


them—ahead of that Fire Fiend! 
a 
Addres Sis.. cas 


I 
l 
l 
l 
i 
l 
! 
l 
1 Please ask your man to call and check 1 
! 
l 
l 
l 
l 


MAIL NOW to Nu-Swift Ltd., Elland, Yorks. 


WIRELESS WORLD 


NOVEMBER, 1954 


SITUATIONS VACANT 
STRUMENT Mechanics who have served 
recognised relevant apprenticeships required 

as Research and Experimental Mechanics at 
United Kingdom Atomic Energy Authority, 
prdustrial Group, Windscale Works, Sellafield. 


umb. 
ELECTRONICS.—Good theoretical knowledge of 
electronics (Ordinary National Certificate stan- 
dard desirable) with practical knowledge of 
wiring, assembly and testing of electronic 
apparatus. Experience of general instrument 
calibration an advantage. 
PHYSICAL.—Experience of industrial instru- 
ments used in measurements or control of tem- 
perature, specific gravity, pH and flow; know- 
ledge of vacuum techniques and measurement 
of gaseous properties an advantage. 
GENERAL.—Experience of relay circuits and 
automatic telephone exchange maintenance, 
RATES of pay for 44-hour 5-day week: 160/1 
on entry with early assessment for merit pay. 
Opportunities for advancement to 186/1 with 
a ceing for a specialised few of 202/1. Apply 
giving details of apprenticeship, training (in- 
cluding Forces training), qualifications and ex- 
perience, to Senior Labour Manager, Windscale 
Works, Sellafield, Calderbridge, umberla nd 74 


JEZEERIENCED radio testers and inspectors 
required for production of communication 
and radio apparatus, also instrument makers. 
wirers and assemblers, for factory test appara- 
tus.—Apply Personnel Manager, E. . Cole, 
Ltd.. Ekco Works, Malmesbury. Wilts. £0238 


E ea ay service—for appoint- 
ments within the salary range £400-£750 
jn areas West End, Acton, Lewisham, Croydon, 
Chatham. High Wycombe, Aldershot, Reading. 


—Apply Broadmead Wireless Co., Ltd., 123, 
The Broadway, Wimbledon, S.W.19. Lib. fe 


eS NEERS required for research and de- 

velopment work on servo-mechanisms, 

hydraulic, pneumatic and electrical servos are 

involved in this work covering such devices as 

guided missiles, radar scanners, motor control 

gear and turbo-alternators; vacancies as 
ows 


(A) THEORETICAL engineers accustomed to 
carry out mathematical analysis of servo- 
systems. (Ref. 60.) i 

i) PRACTICAL systems engineers capable of 
directing original work im all above fields. 

ef. 61. 

(C) ASSISTANT grades to work under direc- 
tion of systems engineers on development work. 


Ref. 62.) 

OANpIbATEs for (A) and (B) should pos- 
sess honours degree with some practical ex- 
perience or have had some previous practical 
experience in similar work, Candidates for (C) 
should be -mechanical engineering or electrical 
engineering graduates or students. Knowledge 
of electronics of great value in this work. 
WRITE in detail. quoting reference number of 
position ay Ee to: The Personnel Manager 
(Technical Employment), de Havilland Pro- 
pellers, Ltd., Hatfleld, Herts. [3477 


SSISTANT chemist required for factory 

producing electrical resistors of all types, 
some industrial experience desirable but recen 
graduates considered; starting salary range, 
£475 to £650 p.a., according to qualifications. 
PAINTON & Co., Ltd., Bembridge Drive. 
Kingsthorpe, Northampton. [3511 


ANICAL engineer or designer required 

as assistant chief engineer; experience of 
radio and electronic components desirable, 
administrative experience essential; pension 
scheme in operation.—Apply m writing to Carr 
Fastener Company, Ltd., Stapleford, Noten, 


ham 
A PR Designer required for de- 
velopment projects involving audio-fre- 
quency Hae transformers, pulse transformers, 
oil-filled units, etc.—Apply stating age. quali- 
fications and experience, to The Personnel 
Manager (Ref. R.G.). The General Electric Co.. 
Ltd.. Brown’s Lane, Allesley. Coventry. [0260 


ADIO and radar testers.—First-class men 

required for work on V.H.F. communica- 
tion gear and Government contracts for radio 
and radar equipment by Midland manufac- 
turers.—Men with wide experience of faults 
finding in any of the fields mentioned should 
write, giving full details, to Box 7700. [3470 


SaNiod Development Engineers (two) re- 
quired for work on electronic test gear, 
varied, interesting work, one vacancy calls for 
experience in pulse work, permanent well-paid 
positions; write details of academic qualifica- 
tions and practical experience to—General 
Manager, Taylor Electrical Instruments, Mont- 
rose Ave., Siough. [3397 


4 [Ro engineer required by South 
Wales dealers, fully experienced; all leading 
agencies held; permanency to single or mar- 
ried man, and accommodation arranged if re- 


quired; excellent salary.—Apply, giving perti- | 


culars of experience and salary required, and 
appointment can be arranged immediately (all 
setters answered), Box 7583 [3434 


MMtoRnowave Engineers reqd. for research 
and development laboratory at Feltham, 
Middx. Applicants should have a good academic 
background with previous experience of micro- 
wave problems and design of microwave com- 
ponents. Two vacancies exist, one requiring 
qualities of leadership.—Applicants should write 
with full details to Personnel Dept. (ED/20) 
E.M.I. Eng. Dev., Ltd., Hayes, Middx, [3463 


The Mullard 5 Valve 10 Watt 
HIGH QUALITY AMPLIFIER 


as demonstrated at the Radio Show 


can now be heard at 


Component Specialists since Broadcasting started 


who can supply all the parts for under £8 
(fess valves) 


Priced parts list available 


Full details are contained ina booklet by 
Mullard technical experts, price 2/6 from: 


H. L. SMITH & CO. LTD. 


287/289 EDGWARE ROAD, LONDON, W.2 
Telephone; Paddington 5891 
Hours 9 till 6 (Thursday I o'clock) 


Near Edgware Rd. Stations, Metropolitan & B akerloo 


RADIO & TELEVISION COMPONENTS 


WE OPERATE A PROMPT & EFFICIENT 
MAIL ORDER SERVICE 


“VIEW MASTER” & “TELE-KING" specialists 
Easy terms available. Stamp (only) for lists 
JAMES H. MARTIN & CO., 


FINSTHWAITE, NEWBY BRIDGE, 
ULVERSTON, LANCS. 


PARALEX ADJUSTABLE 
FLY (HOLE) CUTTER 


Micro Adjustment 
HSS Toolbit. 


MORSE TAPER 
SHANK No: | and 2 
PARALLEL SHANK 


w rr yee 
Square Tapered 


f Shank 


A PRECISION TOOL 


Send for illustrated price list to :— 
Manufacturers: 


LWUDFRY LTD. 


189, WARDOUR STREET, LONDON, w.1. 
Tel.: GERrard 2291, 7685. 


New Undrilled ... 


BRIGHT ALUMINIUM 
CHASSIS 


All with riveted reinforced corner pieces: 
10 sizes available 


All 24" deep. 


I6in.x9in. ... 
12in. x3In. ... 
I4in. x 3in, 
12in. x Sin, 
léin. x 6in. ... 


éin. x 4in. . 

8in. x 6in. .. 

l0in. x Tin, 

12in. x8in. ... 

l4in. x Bin, ... 10/10 
Obtainable from all good 
Component Dealers. 


Wholesale enquiries ONLY to:- 
NORMAN ROSE (Electrical) Ltd. 
53, Hampstead Road, N.W.1!. 
Phone : EUSton 6886-7 
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CABINETS 


We can supply any 
Cabinet to YOUR OWN SPECIFICA- 
TION. The oneillustrated can be obtained 
in Walnut, Oak or Mahogany for £19/15/-, 
or as a complete RADIOGRAM including 
a 5-valve 3-waveband superhet chassis, 
3-speed autochanger and lin. speaker for 
£45. (H.P. Terms can be arranged.) 


Send #/- for Complete Catalogue of 
Cabinets, Chassis, Autochangers and 
Speakers. (Refunded on receipt of Order.) 


LEWIS RADIO Co. 


120, GREEN LANES, 


PALMERS GREEN, LONDON, N.13. 
BOWes Park 6064 


PITMAN 


Radio and Radar 


Technique 


By A. T. Starr, M.A., Ph.D., 
M.1.E.E. This important book, by 
an authority, concentrates present- 
day knowledge of the essential 
methods and techniques, paying 
particular attention to noise, micro- 
wave techniques, waveforms, pulse 
circuit techniques, and electronic 
tubes. Profusely illustrated. 830 
pages. 75s. net. 

‘t... a notable addition to the 
literature on the subject.” — Wireless 


Engineer. 


The Principles of 


Television Reception 


By A. W. Keen, M.I.R.E., 
A.M.Brit.I.R.E. An important book 
by a practising electronic research 
engineer. The entire receiving 
system is examined stage by stage, 
complete circuits are given of four 
up-to-date commercial receivers, 
and the problems of colour tele- 
vision are fully discussed. With 
over 200 illustrations. 30s. net. 


Details of other books from: 


SIR ISAAC PITMAN & SONS LTD. 


Parker St. * Kingsway * London, W.C.2 


| Bridge Rd.. London, S.E.1. 


SITUATIONS VACANT 

SENIOR transformer designer required with 

experience of all types of transformers up 
to 3,00 kVA; excellent 
energetic man ble of 
engineers, excellent workin, 
scheme, canteen, etc.; est London area,— 
Applications to Box 8135. (3565 


Rap and television SEIN tag ne Cans 
from experienced men the London area 
invited by Selfridges, Ltd.; excellent working 
conditions; good wages; staff canteen; discount 
on most personal shopping.—Apply Staff 
Manager, Provisions Building, Somerset St., 
W.l. (3462 


Prospects for an 
supervising junior 
conditions, pension 


ENICAN required with knowledge elec- 
tronics for cm radar and to assist in 
research lab.. salary according to age and 
ualifications in range £315-£450 plus London 
eighting £20-£30, good conditions of service. 
Apply, own handwriting, to Meteorology 
Dept., Imperial College London, S.W.7, [3559 


R4219 and electronic Laboratory engineer 
required by North London manufacturers, 
experience in receiver design and/or transistor 
technique advantageous; applicants should give 
fullest details of technical training, qualifica- 
tions, experience and minimum salary required 
to—Box 8099. [3550 


JONIOR designers required to deal with small 
transformers, power, audio, pulse, etc.; 
Specialised training will be given to engineers 
with suitable basic training and experience.— 


Applications to Ti cal Director, Graham 
Transformers, Ltd., Twickenham Rd., Han- 
worth, Middx. [3569 

IEMENS BROS. & Co., Ltd., Woolwich, 


London, S.E.18, have vacancies for quali- 
fied engineers in the carrier telephone trans- 
mission field; must be capable of controlling 


| staff engaged im research work on new develop- 


ments; salary according to capabilities and ex- 
perience.—Quote Ref. 744. (3474 


BESESRIENCED fault-finders wanted by Mid- 
land manufacturers of radio equipment; 
permanent posts located in the Midlands are 


Offered to men with experience of radar, radio | 


control, V.H.F. equipment.—Write, stating full 
experience and salary required, to The Per- 
sonnel Manager, Box 7701. (3471 


DONER draughtsman, preferably with ex- 
perience on electro-mechanical instruments 
and components; H.N.C. (Mech.) standard with 
workshop training desirable, good prospects and 


conditions.—Full particulars of age, experience 
and salary required, to Muirhead & Co., Ltd., 
Elmers End, Beckenham. [3495 


RIC EAE monie engineer required to 
take charge of small laboratory; applicant 
must have some years’ experience in laboratory 
of manufacturers or large scale user of any of 
the following: Cables, capacitors or insulation 
materials; maximum age 35; address, London, 
E.11; write with fullest particulars.—Box pee: 


E EROM engineer with sound knowledge 
cf chemistry required immediately for work 
on production processes of semi-conductor 
devices, applicants should preferably be age 22- 
26 with H.N,C. (El. Eng.) and prepared to 


| work in the Newmarket area.—Details of ex- 


to Box 8127. 


salary 
[3557 


perience, expected. etc., 
SSISTANT engineers required for radio 
communication development work, good 
prospects for men with H.N.C. and up to 5 
years’ industria] experience; commencing salary 


according to age and experience; South-East 
London aret ADIY in writing, stating age, 
education and salary required, to Box RI 


J ORATORI engineers required for work 
on all aspects of television and sound wire 
broadcasting; excellent opportunities for 
advancement in expanding organiza:ion.— 
Write, stating age, qualifications, experience 
and sent salary, to The Chief Engineer, 
British Relay Wireless, Ltd., Giltspur House, 
Giltspur St., London. E.C.1 [3604 
Hovse provided for suitable applicant, lead- 
ing retailer (Manchester area) requires 
first-class television service engineer capable 
of working on own initiative, exceilent pros- 
pects in expanding organisation, driving licence 
essential, superannuation scheme, canteen 
facilities—State full details of previous ae ae 
ence, etc., to Box 7822. 3498 
D=cs4 RADAR, Ltd., have yacancies for men 
with a sound knowledge of radio and radar 

as installation engineers and airfield radar 
engineers; the work is interesting and varied 
and in all cases specialist training is given.-— 
Write or tel. Bony aplication Be foment 
Manager, Decca ar, a E u y 
5S Wat. 6944. [3585 
| eee ae television a vacancy exists for 
a television engineer in the age group 23-35 
within a team working on the design of indus- 
trial television equipment.—Applications, giv- 
ing tull details of age, experience and qualifica- 
tions should be addressed to the Chief Tele- 
vision Engineer, Pye Radio Works, St. Andrew’s 
Rd., Cambridge. (3555 
RADUATES with an honours degree in 
physics or in electrical engimeering are re- 
quired by the British Thomson-Houston Co., 
Ltd.. Rugby, for research in the field of high- 
power ultra piehseequency valves; applicants 
should write to the Director of Research giving 
their age, qualifications and college, quoting 
Teference DR. (3529 
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Par Gains fom 


SHERMAN’S 


Car. Paid — Money-Back Guarantee! 


HIGH PRESSURE 
REDUCING VALVE 


Complete with 0-3,000 Ib. 
per sq. im pressire gauge. 
Suitable for Compressors, 
Cylinders of Gaz, etc. Brand 


new and bored 12 /6 
AIR BOTTLE 


23tm.x5in. diam, Tested to 
300 Ib. per sq. In. Suitable 
for above valve 25/- 
or compressor. 


BOMB SIGHT 
COMPUTOR 


A model 
maker's paradise, 
over 56lb. of magnificently 
made gears, driving shafts, bearings, miniature motor, 
Tepeater motor, gyroscopes, etc. All supplied in a strong, 
wooden transit case 24in. x 22in. x llin. high which itself 
is ideal as a tool box, 


OHMMETER. 4 scales, 2}in, 
diameter, reading 0-5,000 ohms 
0-60 mA., 0-1.5 v., 0-3 v., suitable 
for continuity testing. Will operate 
from 1.5 v. battery, strong case, 
with full instructions engraved on 
back. Brand new, 19/6. Carrying 
sling, 1/- extra. 


ALL-STEEL 


TOOL BOX 
Complete with re. 
movable inner tray. 
Fitted with strong 
hasp, staple and carry- 
ing handles. 


si in. 
EE 25 
x ain. gin, 3O/= 
4in. 
Sexan 30/6 


MODEL MAKER’S MOTOR 
Extremely powerful and robustly 
designed motor measuring only 
Sin. x 12. x lHo. Built-in 
variable resistance and centrifugal 
governor. 12 v, d.c. will operate 
on A.C. Unrepeatable 1 5 S 


ALL-PURPOSE STEEL SPINDLE 
15in. long. Complete 
with fin. capacity 3-jaw 
chuck, 4-speed pulley. 
Ideal for circular saw, 


grinder, polisher, 
filets, 37/6 
4step Pulley. To match above spindle, 


11/6 each. 
SET OF 5 RING SPANNERS 
12 polnt offset, made of 
——, the finest chrome vana- 
t b guaranteed. Set 32/6 
UNBREAKABLE T SQUARE 
Very strongly made from laminated resin-bonded 


plastic. Reinforced stock, s 
bevelled edge, 24in long & kJ 
Indestructible in normal 

use. Offered at less than cost of materials. 9/11 


Send 3d. for New Catalogue 
TERMS—CASH WITH ORDER. 06.0.D, 1/- EXTRA. 
Phone Orders Accepted. (Dept. W8) 


479 HARROW ROAD, LONDON, W.10. LADbroke 1718. 
HIGH STREET, HARLESDEN, N.W.10 


diwa. 8.A.E. jin, to 
din. Whitworth jin. x 
din. Fully 


SHERMAN’S 


SUPPLY COMPANY 
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STANDARD TELEPHONES & 
CABLES LTD. AND KOLSTER- 


BRANDES, LIMITED. 
FOOTSCRAY, SIDCUP, KENT. 


Owing to rapid expansion, we are pleased 
to be able to announce a number of 


interesting vacancies for which first-class, | 


keen, younger men are sought. 

VALVE APPLICATION ENGINEER. 
Age 22-30, experienced in use of Valves in 
ro migues : B.Sc. (Blec.) or H.N.C. 

ec.). 

CIRCUIT ENGINEER. Degree or 
equivalent for measurements on electronic 
circuits, with special reference to operation 
of electronic devices in such circuits. 
MEASUREMENT METHODS ENGIN- 
EER. Age 25-35. B.Sc. in Phys./or Tele. 


Engrg. or equivalent, with experience of 


circuitry. 

DEVELOPMENT ENGINEERS AND 

PLANNING ENGINEERS, A variety of 

vacancies on a New Project in connection 

with Radio Valve, C.R.T. and Radio/TV 
manufacture. Men 21—35 with B.Sc. Hons. 

Phys. or B.Sc.Phys./Maths., Sc./Maths., are 

invited to apply. Those with H.N.C. 

would be considered for some of these 

posts. 

DRAUGHTSMEN. Young men with 

Creative Ideas are sought for (a) Elec. 

draughting of Radio Text Lab. Equipment ; 

(b) elec. mech. draughting in Experimental 

Lab. inimum requirements: O.N.C. 

and some D.O, experience. 

RADIO/TV MECHANICS. Some ex- 
erience of TV for Final Inspection; 
x-Forces RADIO/RADAR CHS. 

who wish to make a career in Radio/TV 

also invited to apply. Similarly qualified 
men required as Test Gear MAINTEN- 

ANCE FITTERS; one required as 

CHARGE-HAND. 

ELECTRICAL INSTRUMENT 

MECHANIC, Young man 21-35 with 

wide knowledge of meters and standards 

and their uses. 

Applications to the Personnel Officer, 

S.T.C. & K.B., Footscray, Kent. 


CHAFFEY 


CABINET COMPANY 


63a, CHELTENHAM RD., LONDON, S.E£.15 


TEL: NEW GROSS 4766 


TEN EXECUTIVE DEVELOPMENT 
ENGINEERS * TWENTY ASSISTANT 
DEVELOPMENT ENGINEERS * TEN 
TECHNICAL WRITERS. 


Regui d to fill positions of importance 
in Television Transmission Equip- 
ment Division of Pye Limited. A 
rapidly expanding development pro- 
gramme offers well paid appointments 
of absorbing interest to men with 


initiative, ambition and imagination. 
The salaries offered are within the 


range £600-£1,200 per annum, but 
higher figures will be considered for 
applicants possessing exceptiona! quali- 
fications. 


If you possess television development 
experience, or writing experience either 
in this field or in electronics generally, 
and you seek full recognition an 
reward for your technical ability, 
then write immediately to Chief 
Television Engineer, Pye Limited, 
St. Andrew’s Rd., Cambridge. 


SITUATIONS VACANT 
TESO engineer required, must be ex- 
perienced with leading makes and quick 
fault finder, able to drive, permanent progres- 


sive position to right applicant; wages £600 
per annum, single or married; flat supplied 
if necessary.—Apply, giving full particulars, 
to Box 6637. {3210 


ore English Electric Co., Ltd., Stevenage, re- 
quire personne! for the testing of compon- 
ents, sub-assemblies, systems and flight prepara- 
tion of guided missiles. The work demands a 
keen sense of responsibility and offers excellent 
prospects of advancement. Applications are in- 
vited from men who have: 


(a) SERVED apprenticeships with technical 
abt lars of O.N.O. or equivalent City & 
aiias; 


Q 

(b) GOOD practical experience with technical 
background, e.g., wiremen, fitters or inspectors. 
APPLICATIONS from ex-Service technicians, 
with experience of radio, radar, electronic and 
mechanical maintenance units, also 
Housing available to men on demob. or from the 
Greater London pea N stating age. ex- 
perience and salary required to Dept. C.P.S., 
336/7, Strand, W.C.2, quoting Ref. Sea Aa) 


De Assistants required for investi- 
gational work in connection with radio 
valve manufacture. Appie should possess 
at least Higher National Certificate. Five-day 
week, modern welfare facilities, staff pension 
scheme.—Write, giving full personal details, 
mo age, qualifications and experience, 
Box 8091. [3545 


Saon development engineer reqd. for inter- 
esting work in small section engaged on the 
development and destgn of sound recording 
equipment, qualifications. degree or equivalent, 
superannuation scheme.—Initial applications by 


letter, giving fullest details of age, experience, 
ualifications, etc., to the Personnel Dept. 
TRD), E.M.I., Ltd., Hayes, Middx. (3551 


ECHNICAL Salesman required London area 

with experience in industrial engineering 
field to handle in U.K. the sale of oscillograph 
equipment and_ other electronic instrumenta- 
tion lines; technical qualifications, particularly 
general physics, chief consideration, state 
salary required and mark envelope Attention 
of Managing Director.—Box 8341. (3626 


WELL-KNOWN large radio component 

manufacturer has a vacancy for a senior 
development engineer, with prospects of 
advancement to an executive and eventually a 
directorial position; consideration will be given 
only to applicants with technica! and adminis- 
trative experience in the radio or allied trades; 
honours degree; age 35-45.—Box 8048. [3534 


ELEVISION engineers required by old-estab- 

lished company holding every one of the 
well-known agencies; applicamts must be fully 
experienced and preferably able to drive; top 
rates and permanent progressive positions to 
the right men.—Apply to A. S. White & Sons, 
Ltd., 130/2. High Rd.. S. Tottenham, London, 
N.15. Sta. 7861-2. [3178 


cants for the design I 
should have had previous experience of com- 
Neam, radar or allied light current equip- 
ment, 
THE compe operates a superannuation 
scheme and offers attractive working conditions 
witn good social and recreational facilities. 
APPLICATIONS will be dealt with in conf- 
dence and should be addressed to the Execu- 
tive Director, British Telecommunications 
Research, Ltd., Taplow Court, Taplow, Bucks; 
E GONS engineer required for practical 
work in electronics laboratory of research 
department with experience in wiring circuits 
and installation; must be capable of buiding 
electronics from wiring diagrams; staff condi- 
tions. good pay and prospects-—Applications. 
giving full particulars, to Personnel Officer. 
Davy and United Engineering Co., Ltd., Park 
Iron Works, Sheffield, 4. [3532 


RAFTSMEN for radto and television service 

required in Shrewsbury and Ludlow dis- 
tricts, applicants should be fully experienoed in 
the repair and maintenance of all types of 
radio and television receivers; rate of pay at 
present 3/9 per hour, N.J.¥.C. conditions.— 
Apply in writing to Mr. W. Winwood, Sub- 
Area Manager, Midlands Electricity Board, 
Spring Gardens, Ditherington, Sia Ee 


AFTSMEN for radio and television service 
required at Wellington; applicants should 
be fully experienced in the repair and main- 
tenance of all types of radio and television 
receivers; rate of pay at present 3/9 per hour; 
N.J.1.C. conditions—Apply, in writing, to Mr 


W. Winwood, Sub-Area er, Midlands 
Electricity Board, Spring Gdns., Ditherington, 
Shrewsbury. fele 


ENGINEERS required for maintenance and 
design of electronic test equipment, quality 
control and investigational work on thermionic 
valves; Inter B.Sc. or Higher National Certifi- 
cate standard: apply giving full particulars of 
age, qualifications and experience to—Personnel 
gu tendent, The Edison Swan Electric Co., 

. Cosmos Works, Brimsdown, Enfield, 
Middlesex. [5480 


invited. | 


RADIO 
MECHANICS 


wanted for testing 
communications receivers 


and transmitters. 


Apply with full particulars 


Ho) 
REES MACE MARINE LTD. 


OULTON WORKS, 
LOWESTOFT - SUFFOLK 


SPIRIT NEADS TOODETE 
- DECCA 


RECORD 
PLAYERS 


Standard or 
L.P. List 
Price £12/1/6 
OUR PRICE 


6 GNS. 
POST 10/6 


COLLARO 3 - speed 
Gram Motor Units 
with turn-over pick- 
up. List Price 10 gns. x 
= OUR PRICE £5/19/6. POST 10/6 


= Send stamp for bargain list of record players. 
RONALD WILSON & Co. 
= 12 BRIDGE ST., WORCESTER 
Sal 1000000000 UIT EANAN HOVOR ALOA 


PYE TELECOMMUNICATIONS LTD., 
CAMBRIDGE 


invite applications from suitably qualified 
persons for the following immediate 
vacancies. 


PLANNING ENGINEER, experienced 
in the layout of H.F. and V.H.F. Radio 
Communications system. 


ELECTRONIC ENGINEER, for the de- 
veloping of H.F. transmitting equipment. 
The applicant filling this post will be 
responsible for the supervision of projects 
to the production stage and will work under 
the general direction of the Senior 
Engineer. 


JUNIOR ENGINEERS. Duties will 
include development work on com- 
munication equipments in the H.F., 
V.H.F. and U.H.F. fields. These vacancies 
wal call er men with Si experience 
and with training to Higħer National 
Certificate level. ; 


Good working conditions in modern 
factory with sports, social and canteen 
facilities. Excellent opportunities for 
further study. Single accommodation 
available, Applications, in writing, 
sating age, qualifications and experience, 
should be addressed to the Personnel 


Manager. 
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A. V. ROE & C? L™? 
WOODFORD AERODROME 
CHESHIRE 


Have vacancies in their newly formed 


WEAPONS RESEARCH DIVISION 


SIMULATOR DEVELOPMENT 


Electronic Engineer with Honours 
Degree in Physics or Engineering and 
having experience on the design of 
electronic computors or simulators. 


The vacancy is for someone to take 
charge of and build up a team which 
will be working on Simulator Deve- 
lopment. 
TRIALS 


Electronics Engineer with Physics 
Degree and a wide practical experience 
of telemetering. 

The vacancy is for someone to -take 
charge of and build up a team for the 
development of trials instrumentation. 


GOOD SALARIES AND PROS- 
PECTS. PENSION AND LIFE 
ASSURANCE SCHEME. 


Apply giving full particulars of 
academic training and experience to: 


A.V. ROE & CO. LIMITED 


Weapons Research Division 
Woodford, Cheshire 


WEBB'S RADIO 
ARE EXPANDING 


and require more staff ! 


} Young men as technical salesmen. 
Also a learner aged about 17 years. 
Good wages and luncheon allowance. 
Every prospect for advancement. 

Write to the Manager 
WEBB’S RADIO, 


14, SOHO STREET, LONDON, W.1 


WIRELESS WORLD 


SITUATIONS VACANT ’ 

PLANNING engineer, required with electrical 

qualifications dealing with amplifier units 
and similar apparatus, modern factory Crawle: 
New Town, housing available for successfu 
applicant after probationary perlod.—Please 
write, giving full details, to Personnel Officer, 
Redifon, Ltd., Kelvin Way, Manor Royal. 
Crawley. (3520 


HIEF engineer required by Beethoven for 
their London laboratory; applicant to have 
sound technical knowledge and administrative 
experience to supervise and organize laboratory 
for television and F.M. developments.—Apply 
by letter, stating experience, age and sa to 
Beethoven Electric Equipment, Ltd., 89, Red- 
dish Lane, Manchester, 18. [3467 
rogressive manu- 


AN opportunity occurs in 
facturing concern ondon area for 


engineer, aged 25/35, with electrical or physicist 
degree, on development and research work on 
high frequency telecommunication cable and 
associated testing equipment; salary will be 
commensurate with ualifications and experi- 
eNce.—Apply giving full particulars to Box HEE 


ENGINEERS required for maintenance and 
design of electronic test equipment, quality 
control and investigational work on thermionic 
valves; Inter. B.Sc., or Higher National Cer- 
tificate standard.—Apply, giving full particulars 
of age, qualifications and experience to Person- 
nel Superintendent, The Edison Swan Electric 
Co.. Ltd., Cosmos Works, Brimsdown, Enfield. 
Middlesex. [3628 


| SRS een Engineer for research and de- 
velopment post with well-known B g- 
ham company. Applicants should possess 
University degree and ħave had experience in 
pulse techniques and digital computer prin- 
ciples. The appointment offers good prospects 
and conditions in a substantial organization. 
Pension SHE SAB stating age and quali- 
fications, to Box 8090. Tsa 


HE UNIVERSITY OF LEEDS.—Laboratory 

technician required in the Department of 
Electrical Engineering; knowledge of electronics 
essential; wages scale 120/- to 174/-; starting 
figure depending on fee and qualifications.— 
AnD eos giving full details of experience, 
education and age. to Professor G. W. Carter, 
Department of Electrical Engineering, The 
University, Leeds, 2. (3488 


NGINEER or Physicist required by large 

company of world-wide renown in Birming- 
ham. Pleated should be well qualified 
academically and have experience in experi- 
mental physics or instrumentation. The 
appointment offers good prospects and condi- 
tions in a substantial organization. Pension 


scheme.—Apply, giving details of age and quali- 
fications, to Box 8089. {3543 


LECTRONIC engineer required to join 

laboratory of new works—Harold Wood, 
Essex, for research on high frequency line 
transmission systems and allied equipment this 
country and abroad, excellent prospects.—Apply 
giving details of experience, qualifications and 
salary to Telefusion (Engineering), Ltd., 
Church Rd., Harold Wood, Essex. Ingrebourne 
2901. (3577 


X-SERVICE radio-radar mechanics.—A 

leading company in the electronic field has 
vacancies for men interested in manufacture 
and maintenance of radar equipment; oppor- 
tunities occur in the factory and in the out- 
side maintenance field for men who have had 
service training and some theoretical know- 
ladga Apu ice rise should write, giving full 
, details of their experience, etc., to Box CER; 


BieECTRONIC Engineer to work within our 
Trials Divislon at Edinburgh. The nature 
of the work involves conducting trials and 
evaluating the performance of electronic and 
radar equipment. Applicants should have recent 
technical and operational experience in industry 
or the services. Staff Pension aN 


in writing, quoting Ref. EE/TID, to 

Personnel Officer, Ferranti rtd, Ferry Rd.. 

Edinburgh. 5. (3366 
LECTRICAL Engineer with University 


degree or equivalent qualification, required 
for development work on rubber and plastic 
insulated cables. with particular emphasis on 
telecommunications and radio frequency appli- 
cations, experience in cable manufacture desir- 
able but not essential; salary im accordance 
with experience and Be ial era to 
the Secretary, . T. Glover & Co., Ltd. 
Trafford Park, Manchester. [3: 


UALIFIED Electrical Engineer required at 

Scientific Research Station near Cambridge 
to undertake semi-experimental work in Labora- 
tory Workshops. Must be willing to be engaged 
on ordinary electrical plant maintenance and 
installation work fen bors sy Salary range 
£550-—-£750 per annum according to ege, quali- 
fications and experience.—Write stating age, 
subst particulars and salary required LOE 


| 83: 
(pecs. assistants (electronic).—Men re- 
quired of Final Certificate City & Guilds 
Telecommunications standard and with experi- 
ence in V.H.F. and U.H.F.; men with compen- 
sating experience in’ these frequencies can be 
considered; opportunity to broaden experience 
and avola r erie S G ion: aday 
interview if re ed.—App. arcon: - 
ments, Ltd., Tongacres. atfield Rd., St. 
Albans. [3464 
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RELAYS TYPE 3000 


BUILT TO YOUR SPECIFICATION—EARLY 
DELIVERY—QUOTATION BY RETURN— 
PLEASE STATE RESISTANCE OF COIL 
REQUIRED AND CONTACT BUILD UP. 


MICROAMMETERS 


250 F.S.D. 34° FLUSH MODEL § 37 


Spcelally scaled for test meters. Knife edge 
pointers, magnetic shield. Brand new. 55/- 
Not Govt. Surplus. 


RECEIVER R1155 


Brand new, complete with 10 valves. 
Aerial tested. In makers’ transit case. £1 1 -19-6 
Cge. 10/6 


2nd Grade from £9/10/-, according to condition. 


RACKS P.O, STANDARD for 19in. panels. Steel 
channel sides, correctly drilled. Heavy angle base. 
Height, 4ft. 10in. or 6ft., or 7ft. 2in. 


KEYSWITCHES 


PROMPT DELIVERY OF ALL TYPES, 


VARIAG TRANSFORMERS. Type 80 CO. Input 
200/240 v. Output 220 v. 7.5 amps. £6/10/- each. 
AERIAL RODS. 12in. long, jin. diameter. Any 
number of sections can be fitted together, 2/§ dozen, 
6/-for 3 dozen. Post 1j:. 

SLOW MOTION DIALS. 6ln. Scaled 0-100, reduetion 
200 to 1 or direct, ideal for wavemeters, aignal genera- 
tors, etc. Our price, while they last, 5/§ each, post 1j-. 
AUTO TRANSFORMERS. 230/115 volts, 500 watts, 
50 ey. fully shrouded. New. METVIO, 90/- each. 
INSTRUMENT RECTIFIERS. 5 milliamp., 7/6 ea., 
50 mA., 5/- ea. 

VOLTMETERS. 0/300 v. A.C. 50 cy. 2}in. flush, 
moving coil, rectifier type, 30/-, post, 1/-. Also 
5in. surface-type moving iron with open scale, only 
60/-. Worth double. 


MOVING COIL METER with 1 mA movement, 2}in. 
flush, rectifier type, scaled 0/100 volts A.C., resistance 
A very useful basic meter, 30/-. 


100 k. ohms. 


ELECTRO MAGNETIC COUNTERS. Post Office type 
11A, counting up to 9,999, 2 to 6 volts D.C., 3ohm 
coil 12/6 each, post 1/-. Many other types in stock, 
lists sent with order or send S.A.E. 


VEEDER COUNTERS to 9,999 also others up to 
99,999 only 7/6 each. Post 6d. 


R.F. UNITS TYPE 28. 50/65 Mo/s. Variable tuning, 
complete with valves, 35/-. Post 2/6. 


CONDENSERS. Paper biock 8 Mfd. 750 volts. G.E.C. 
Brand new, 10/6 each. 

AMPLIFIERS. A high-fidelity unit with separate bass 
and treble controls, constant impedance attenuator 
for setting volume level, In metal case with handles. 
15 watt output, for 200/250 v. A.C. mains operation. 
Intended for use wlth the Gaumont British Projector. 
Ideal for P.A. work, dances, ete. Less valves. 
£12/10/-. Or complete with all valves, £15/12/6. 
Carr. 10/-, 

ROTARY CONVERTERS. Input 24 volts D.O., output 
230 volts A.C, 50 cycles, 100 watt, 92/8 each. Also 
available with 12 volt input, carr. 7/6. 


LISTS AVAILABLE, Motors, Meters, Telephones, 
Rectifiers, Relays, Potentiometers, Resistançes, 
Send 8.A.E. 


L. WILKINSON 


(CROYDON) LTD. DEPT. W.W 


19, LANSDOWNE ROAD, CROYDON 


Phone : 
CRO 0839 


Telegrams : 
“WILCO” CROYDON 
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QUARTZ CRYSTAL UNITS 
l p "~ 


The type 87 unit is mounted in the standard B7G 
valve envelope and is hermetically sealed and 
fully evacuated. 
Available for the frequency ranges from 100 ke/s. 
to 500 ke/s. and from 3 Mc/s. to 16 Mc/s. Gold 
electrodes applied by cathodic sputtering give 
permanence o calibration. Normal adjustment 
accuracy 0.01% Max. adjustment accuracy 0.003%. 
Early delivery can be given of some frequen- 
cies, and we will be pleased to quote for 
your specific requirements. 


THE QUARTZ CRYSTAL Co. Ltd. 
63-71 Kingston Road, 
NEW MALDEN, SURREY 


Telephone: Cables, etc.: 
MALden 0334 QUARTZCO NEWMALDEN 


For high and low voltage 
testing, — 1/30 and 100/850 
volta A.C, or D.C. Write for 
interesting leaflet 30F. 

16 page Manual (How to make 
50 electrical tests) 1/- post free 


RUNBAKEN - MANCHESTER 1 


FREQUENCY MODULATION TUNER 


Full Building Instructions, with Photographs, 
as featured recently in two articles in “ Radio 


Constructor” 3/-. COMPLETE Set of Parts 
including 4 valves and 2 matched crystals, 


£7.2.6. IFT’s—Ratio Detector and all coils 

£1.0.6. Chassis—Completely drilled 8/-. 

Jackson Bros. Dial and Condenser 21.5.3, 

G. Blundell 7, Sunnyside House, Child’s Hill, 
London, N.W.2. 


—PREGISION SHEET METALWORK 


We specialise in manufacturing of 
Chassis in all metals, large or small 
quantities to your own specifications. 


V. W. BEAMISH 


Shardeloes Garage, Shardeloes Rd,, New Cross, 
London, $.E.14. 
Telephone: TiDeway 4795 


MORSE CODE Training 


COURSES for BEGINNERS 
and OPERATORS, also a 
SPECIALCOURSE for passing 
the G.P.O. Morse Test for 
securing an AMATEUR'S 
TRANSMITTING LICENCE. 
| Send for the Candler 

zH BOOK OF FACTS 


it gives details of all Courses 
Fees are reasonable, 


Terms: Cash or Monthly 
Payments. 


THE CANDLER SYSTEM CO. 


(55W)52b ABINGDON RD., KENSINGTON 
LONDON, W.8 


Candier System Co., Denver, Colorado, 


BOOK &FACTS 


U.S.A. 


SITUATIONS VACANT 

ADIO technicians required by International 

Aeradio, Ltd., for overseas service; perma- 
nent and pensionable positions, inclusive salary 
from £894 per annum to £1,373 per annum, 
tax frea according to marital status; free 
accommodation; kit allowance; free air fares, 
generous U.K. leave.—Qualified candidates to 
whom replies only will be sent please write 
SES RT to Personne] Officer, 40, Park Oe 


SERVICE Engineer required, chiefly for main- 
tenance of high power amplifiers and con- 
struction of special equipment from theoretical 
circuit diagrams. Excellent oppsrtunity for a 
keen junior willing to learn and transfer later 
to television side. Must live in S.W. London. 
Commencing salary about £400 p.a. Super- 
annuation and life essurance scheme.—Develop- 
ment Manager, Metropolitan Relays, Ltd., 69. 
Lavender Hill,’ S.W.11. (3548 


ADIO.—Junior laboratory engineer required 

by North London manufacturers, of good 
education and technical training, preferably 
holding or studying for recognised  qualifi- 
cations erly stating fullest details of educa- 
tion ary ence and minimum salary required 
(which atter will be considered in selecting 
pan for_interview but not to determine 
the amount offered to successful Epp llcanty to 
Box 7402. 3383 


RACTICAL electronic engineer required for 
work on test equipment; should be able 

to diagnose faults using diagram and technica} 
write-up, calibrate to close tolerances, and 
work on his own initiative with the minimum 
of supervision; salary £600 p.a, and above, ac- 
cording to qualifications.—Write, quoting re- 


ference 33/EN, the Personne? Manager, 
Smiths Aircraft Instruments, Lta. Bishops 
Ceeve, near Cheltenham, Glos. 13389 


HAE you a flair for writing? A London 
advertising ency needs a man with a 
good electronic ckground to help. compile 
and write service manuals and sales literature 
on a variety of electronic equipment and 
associated components; the appointment is 
ermanent, and carries with it pension and 
ife assurance benefits.—Write Ae Stating 
age, experience and salary required, to Box 
8317. [3618 


IOROWAVE inspection; engineer required 

to take charge of microwave inspection 
department; must have both electrica! and 
mechanical knowledge of testing aerials, wave- 
guide sections. attenuators, wave-meters, 
oscillators, mixers, etc; opportunity for 
advancement with progressive company in S.W. 
London area.—Application in writing. stating 
experience and salary required, to x 5879. 
15, Hill St., London, W.1. {3262 


MEERI engineers with outside service or 
workshop experience required by large rental 
organization, real opportunities exist for ad- 
vancement in developing company; salaries are 
graded in accordance with experience and 
ability; pension scheme in operation.—Appli- 
cants should write in first instance stating 
details of past experlence and knowledge, to 
Birmet Television Manufacturing Co., Ltd., 69 
Lavender Hill, S.W.11. [3 


SENOR engineer required for long term basic 
development of new types of radio com- 
munication equipment; attractive position for 
engineer of degree standard with tnterest in 
radio circuitry and components; the position 
is permanent and will carry a salary commen- 
surate with the applicant’s knowledge and ex- 
perience; location in South London.—Apply in 
writing, stating 
required, to Box 


JDRAVGHTSMEN required; excellent oppor- 
tunity to broaden experience with well- 
established company, whose wide range of pro- 
ducts avoids restrictive specialization; there are 
vacancies for seniors and juniors with at least 
Ordimary National Certificate; on well served 


are. education and salary 
8010. {3526 


transport routes; near city centre and 
amenities; Saturday interview if required.— 
Apply Marconi Instruments, Ltd., Longacres, 
Hatfield Rd., St. Albans. [3463 


| pets electronics department of a large manu- 
facturing company requires enthusiastic 
and experienced senior and junior electronic 
and electro-mechanical engineers for new 
developments in internal and commercial in- 
strumentation work; the company is situated in 
pea countryside on the outskirts of Wolver- 
ampton; superannuation scheme is in opera- 
tion; initial salaries will be commensurate with 
ability, and there are good opportunities for 
advancement.—Box 7177. [332 


OUSING assistance will be offered to elec- 

trical foreman with wide production ex- 
perience in radio industry of small and medium 
electrical controt gear manufacture, test and 
installation, required by manufacturers of 
materials handling vehicles in pleasant country 
district, 1 hour London. Good prospects of 
advancement; canteen and social facilities.— 
Please write, giving details of past experience, 
resent salary, salary required, married/single, 

Box 8092. (3547 


cMICHAEL RADIO, Ltd.. require senior 

and junior engineers in their equipment 
division laboratory at Slough; training and ex- 
perience in the field of applied electronics (in- 
cluding communications) and experience of 
working with Government Departments are the 
chief qualifications reauired,—Write, stating 
age and full details of training, qualifications 
and experience, to the Chief Engineer, Gals 
ment Division, McMichael Radio, Ltd., Slough. 
Bucks. [0198 


COPPER WIRE 


ENAMELLED 
G 4 oz. 
2j- 


TINNED 


] Í 
Wires to 48 SWG available. 


COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED. 
All gauges available. 

B.A. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and rivets. 
EBONITE AND BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES. 

ALL DIAMETERS. 


SEND STAMP FOR LIST. TRADE SUPPLIED 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 


\TANNOY’ 


SOUND EQUIPMENT 


Tells you what’s going on clearly 


WEST NORWOOD : S.E.27 
Telephone; GIPsy Hill 1138 (7 lines) 


CABINETS 


We specialise in making HIGH CLASS 
cabinets to individual specification, particu- 
larly in the high fidelity field, 

Competitive Prices. 


ALAN CRANSTON (Cabinet Makers), 
20, Lorrimore Bidgs., Olney Road, Walworth, 


Phone : RODney 2349. LONDON, $.E.17. 


BRASS, 
ALUMINIUM, BRONZE 


ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 


COPPER, DURAL, 


No Quantity too Small List on application 
H. ROLLET & Co., Ltd. 
6 Chesham Place, S.W.1. SLOan: 3463 
ALSO AT LIVERPOOL, BIRMINGHAM, 
MANCHESTER, LEED3 


* 


*“Radiospares’” 


Quality Parts 


The 
Service Engineer’s 
First Choice 
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THE MODERN BOOK CO. 


BRITAIN’S LARGEST STOCKISTS 
OF BRITISH and AMERICAN 
TECHNICAL BOOKS 


Transistors and Crystal Diodes: what they 
are and how to use them by B, R, Bett- 
ridge. 5s. 0d. Postage 3d, 

Unit Constructed TV Receivers by E, N. 
Bradley. 6s. Od. Postage 4d, 

Radio Laboratory Handbook by M. G, 
Scroggie. 25s.0d, Postage 9d, 

Mullard 5 Valve 10 Watt High Quality 
Amplifier Circuit. 2s. 6d. Postage 3d. 

Radio Engineers’ Handbook by F. E. 


| Terman. 52s. 6d, Postage Is. 

i Radio Valve Data: NEW EDITION com- 
piled by ‘* Wireless World.” 3s. 6d. 
Postage 3d, 


Telecommunications Principles by R. N. 
Renton, 37s, 6d. Postage ls. 

Audio Anthology: Vol.! & 11. 
Postage 9d. > 

The Radio Amateur’s Handbook, 1954 
by ” A.R,R,L."” 30s. Od. Postage Is. 

Handbook of Line Communication: 
Vol. | by The Royal Signals, 30s, Od. 
Postage Is. 


Mathematics for Telecommunlcations: 
Vol. 1 by D. F. Spooner & W. H. Grinsted. 
10s. 6d. Postage 6d. 


Radio: Vol. Il by J. D. Tucker & D. Wilkinson, 
10s. 6d. Postage 6d. 

Practical Television Engineering by S. 
Hele. 60s. 0d. Postage Is, 

Radio Data Charts by R. T. Beatty revised 
by J. McG. Sowerby. 7s. 6d. Postage éd, 


Please write or call for our catalogue. 


19-23 PRAED STREET 


(Dept. W.11) 
LONDON, W.2 


"Phone: PADdington 4185 
Open all day Saturday. 


lós. Od. each. 


Most types of coil winding undertaken. 
Very quick deliveries, small or large 
quantities, Transformers, Chokes, Solen- 
olds, Relay Coils, etc., wound on your 
own bobbins or formers for your own 
assembly. Impregnating (varnish) on 
all work done if required, Best quality 
material used. Single prototypes made 
to high standards, regulation and cool 
running, etc. 


FOR CATHODE RAY TUBE FAILURES 
Special low capacity secondary winding for 
Heater/Cathode shorts to restore picture 
after this fault has occurred. All Primaries 
tapped, framed and tag panelled. 200/250, 
2v.at 2a.,4v. at 2a.,6.3 v.at 2a., 10.8 v. 
at 0.3 a., at 29/6 each. 

(Discount to trade} 

EMISSION REJUVENATORS. 200/250 
tapped output tapped in steps. 2 v. to 2tv. 
to 22 v. at 2a., at 35/6 each. 

Output 200/250 tapped in steps 6.3 v. to 
7 v. to 8 v. up to 94 v. at 2 a., at 37/6 each. 
(Discount to trade) 

Both space wound for Heater/Cathode shorts 

also 

T.V. HEATER TRANSFORMERS, 200/250 
6.3 v. at 7 a., 0-2-6.3 v. at 2a., at 19/6 net. 

T.V. AUTO TRANSFORMERS. 0-190- 
210-230-240 at 6.3 v. at 7 a., 0-2-6.3 v., at 
2Za., at 27/6 net, 

T.v. FRAME TRANSFORMER. 
magnetic deflection, suitable for most 
home constructed sets at 15/6 net. 

FULLY SHROUDED, 200250 input, 
350/0/350 v. at 150 mA., 6.3 v. 5a., 5 v. 3a, 
49/6 net. 


NORTHERN TRANSFORMER CO. 


215 BARKEREND ROAD 
BRADFORD, YORKS 


60H. 
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|a manufacturing organisation, 


SITUATIONS VACANT 

| Paes 36 Assistant required by large firm 

cf cable manufacturers for the testing of 
high-frequency and land communication cables; 
previous experience in cable testing essential, 
O.N.C, standard in electrical engineering would 
be an advantage; salary in accordance with 
qualifications and experience; five-day week 
and pension schem:.—Details, quoting refer- 
ence CD/1, to: Staff Officer, The Telegraph 
Construction & Majntenance Co., Ltd., Telcon 
Works, Greenwich, S.E.10 [3528 


Gags! man; qualifications include 
io 


climate —Write 2492, Wm. Porteous & Co., 
Glasgow. [3567 
E ESTRONIO engineers required; excellent 


Opportunity for men of degree standard to 
broaden experience in a field of great interest 
and variety and inyolving latest techniques; 
restrictive specialization can be avoided by 
eu Marconi Instruments, Ltd., who pro- 
duce ae current communications, measuring 
and test apparatus for a wide range of require- 
ments; Saturday interview if required.—Apply 
Marconi Instruments, Ltd., Longacres, Hater 
Rd., St. Albans. [3465 


RAUGHTSMAN detailing 

mechanical and electrica] assemblies, must 
be capable of reading electronic circults; appli- 
cants with any previous experience on sheet 
metal cubicles, H.V. power supply units, in- 
duction heaters or radio and television layouts 
should write stating age and full details of pre- 
vious experience and technical training; hous- 
ing facilities available near factory area,.—The 
Edison Swan Electric Co., Ltd., Eastern In- 
dustrial Area, Harlow New Town, Essex. [3588 


OUP ESTABLISHED British company in Far 
East requires the services of a technical 
sales assistant; candidates should preferably be 
between the ages of 23-27, of good education 
and have a general knowledge of some of the 
following: (a) Broadcast and telecommunica- 
tions equipment; (b) Television; (c) Cinema 
equipment; (d) ight electrical engineering: 
sales So erence, an advantage.—Write in con- 


fidence to Box ‘‘ SE/28,"" c/o 95, Bishopsgate. 
E.C.2. [3475 


T GENERAL ELECTRIC Co.. Ltd., Brown’s 
Lane, Coventry, requires senior and junior 
electronic development engineers for work on 
guided weapons and like projects, particularly 
in the field of microwave and pulse applica- 
tions; mechanica! development engineers. de- 
signer draughtsmen and draughtsmen, prefer- 
ably with experience of radar-type equipments. 
also requir for the above projects; salary 
according to age, qualifications and experience 
—Apply_by letter, stating age and experience. 
to the Personnel Manager (ref. R.G.). [0259 


E cmone engineer is required for work 
in the research laboratory of a progressive 
East Midlands firm on the design and develop- 
ment of electronic measuring instruments and 
of circuits for automatic control systems, etc., 
the post should prove most attractive tọ a man 
aged 25-30, who has obtained a good degree 
and has had some experience in servo systems, 
electronic motor control and/or magnetic 
amplifiers; a salary up to £700 depending on 
qualifications is offered; the post is pension- 
able.-Please write, stating age, experience, 
etc., Box 20 J 9847, A.K. Advg., 212a, Shaftes- 
bury Ave., London, W.C.2. [3541 


DESIGNER draughtsman required for design 
and development of test gear to meet pro- 
duction demands of thermionic valves and 
cathode ray tubes; applicants should have good 
mechanical knowledge with previous experience 
in mechanical and electrical interlocks, com- 
ponent layouts for power supply units up to 
50kv 50 cycles and R.F. or induction heaters; 
housing facilities available near factory area; 
write stating age and full details of previous 

perience and technical training to—The 
Edison Swan Electric Co., Ltd., Eastern Indus- 
trial Area, Harlow New Town, Essex. (3587 


BETISHE TELECOMMUNICATIONS RE- 
SEARCH, Ltd., require draughtsmen accus- 
tomed to treparing production drawings from 
component layouts or engineers circuit infor- 
mation, applicants must have had several years’ 
experience in the electronics drawing office of 
preferably en- 
gaged upon cerrier or V.H.F. communication 
equipment; they should have practical experi- 
ence and a echnical education up to O.N.C. 
standard; salaries in excess of current A.E.S.D, 
rates will be (oud to suitable applicants.—Write 
to Director of Research. Taplow Court, Tarr 
Bucks. 3509 


INISTRY OF TRANSPORT AND CIVIL 

AVIATION.—-Radio technicians (men only) 
required at aerodromes and radio stations in 
U.K. Special training courses for keen tech- 
nicians with basic quals, Interesting work in 
progress providing electron‘c aids to navigation. 
Prospect of permanent pensionable posts, Rates 
of pay (London) from £330 p.a. at age 19, to 
£^; at 25 ris.ng suaiect to qual tyig test to 
£540. Rates slightly lower for provinces. Can- 
didates aged 19 or over with practical experi- 
ence in maintenance of radio_or radar equip- 
ment should apply to any Employment Ex- 
change, quoting Westminster 6627. [3508 


required for 


GALPIN’S 


ELECTRICAL STORES 
408, HIGH STREET, LEWISHAM, S.E.!3 
Tel.: Lee Green 0309, Nr. Lewisham Hospital. 


TERMS: CASH WITH ORDER, NO C.O.D. 
All goods sent on 7 days’ approva! against cash’ 
EARLY CLOSING DAY THURSDAY 


CONVERTORS, 400 watts output, 24 volts 
D.C. input, 50 volts 50 cycles ! phase output. 
Complete with step-up transformer from 50 
volts to 230 volts at 400 watts. £12/10/- each C/F. 
Ditto 200 watts. £9/10/- each C/F,, fully guaranteed. 
ROTARY CONVERTORS. 230 volts D.C. 
input, 230 volts A.C. output. 50 cycles | phase at 
250 watts. £15 each C/F. 

MAINS TRANSFORMERS (NEW), Input 
200/250 volts in steps of 10 volts, output 350/0/350 
volts, 180 m/amps., 4 volts 4 amps., 5 volts 3 amps., 
6.3 volts 4 amps., 45/- each, post 1/6; another 
350°0/350 volts 180 m/amps., 6.3 volts 8 amps., 
0/45 volts 4 amps., 45/- each, post 1/6; another 
$00/0/500 volts 150 amps., 4 volts 4 amps., C.Th, 
6,3 volts 4 amps., C,T., 5 volts 3 amps., 47/6 eac., 
post Ves another 425/0/425 volts 160 m/amps., 
6.3 volts 4 amps., C.T., twice 5 volts 3 amps., 
47/6 each, post 1/6, 

MAINS TRANSFORMERS, 200-250 volts 
input, output 400/0/400 volts, 280 m/amps., 6.3 v, 
8a.,2v,3a,5v.3a,4v.2a,4v.2a., the last 
two heaters insulated at 8,000 volts, 85/- each; 
another 200/230 volts input, output tapped 0, 
9, 18 volts at 4 amps., 25/- each, post I/-. 

MAINS TRANSFORMERS. 200/250 volts 
Input, 300/0/300 volts 150 m/amps., 6.3 v. 4 a,, 
4v. 2 amps, output. Makers Rich & Bundy. 32/6 
each, C/paid. 

HEAVY DUTY L.T. OUTPUT TRANS- 
FORMERS, 200/250 volts Input. Output a 
combination of 6, 12, 18 and 24 volts at 30 amps, 
£4/2/6 each. C/paid. 

Another Input as above, Output 0, 6, 12, 18, 24 
volts at 12 amps., 554 each, post 2/-, Another 
Input as above, Output 0, 6, 12, 18, 24 volts, 6/8 
amps., 46/6 each, 

HEAVY DUTY L.T. TRANSFORMERS 
suitable for rectifiers, soil heating, etc. Input 
200/250 volts, Output a combination of 6, 12, 18, 
24, 30, 36 voles at 15 amps., 67/6 each, post 2/6. 
Another Input and Output as above but at 6 amps., 
47/6, post 2/-, Another input and output as above 
but at 4 amps., 36/6 each, 

EX-RADAR MAINS TRANSFORMERS. 
Input 230 volts. Output 4 or 5 Kilo-volts at 30 
min., also 3 L.T, windings 4v.2a.,6.34% 2a., 2v. 
2 a. these transformers are capable of a larger 
output than stated and are immersed in oil. 
£3115} each, carriage 5/-, 

1,000 WATT AUTO WOUND VOLTAGE 
CHANGER TRANSFORMER tapped 0/110 
200/230/250 volts. £5/15/- each. carriage 4/6, 

I, watt ditto, £7/15/-, carriage 7/6. 

350 wate 55/-, 500 watt 75/e, 200 watt 45/-. 
HEAVY DUTY SPOT WELDER TRANS- 
FORMERS, input 200/250 volts. OUTPUT a 
combination of 2, 4, 6, 8, 10, 12 volts at 120/150 
amps. New £6/l5/- each, carriage 6/-, 

LIGHT ARC WELDING TRANSFORMERS, 
200/250 volts Input, Output 40/60 volts, 30/40 
amps, €7/5/- each. 

MEDIUM SPOT WELDING TRANS- 
FORMERS, input 200/250 volts, OUTPUT a 
combination of 2, 4, 6, 8, 10, 12 volts at 50/70 
amps. New £5/2/4, Cipaid. 

METERS. Moving coil, 0 to 14 amps., 18/6 each. 
Ditto, Moving Iron, suitable for A.C, to 30 
amps,, 25/- each, Another moving coil, 100 to 
250 amps., D.C, 35/= each, all 4in. scale. 
DIMMER RESISTANCES, Large type 2,000 
watts rating, 45/- each, carriage 5/-. 
PRE-PAYMENT !;- ELECTRIC LIGHT SLOT 
METERS, S/H, reconditioned, variable tariff. 
10 amp. load, 200/250 volts A.C. 55/- each. 
ELECTRIC LIGHT CHECK METERS, useful 
for sub-letting, garages, ete., all for 200/250 volts 
A.C, mains, 5 amp. load, 19/- each ;10 amps., 22/6; 
20 amps., 27/-; 25 amps., 32/6. 

EX-U.S.A. ROTARY CONVERTORS, !2 
volts D.C, input, outputs 500 volts 50 mA, 275 v. 
100 mA. Complete with smoothing, 22/6 each, 
carriage 2/6, As new. 

Ex-NAVAL ROTARY CONVERTORS, 110 
v. D.C, input 230 voles A.C. 50 ey., | ph. 250 
watts, output. Weight approx. 100 Ibs. €12/10/-, 
CIF. 


Cllents in Eire, please allow ot least double the 
carriage stated to allow for customs clearance 
charges. 
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-SPECIAL OFFER-—| 


0.1 12,000 volts D.C. 
test Mansbridge 
Condensers. 
Height 6sin. Width 
3tin. Depth 2tin. 
Fixing centres 4in. 


price 5/6 
+ postage I/-. 
Special prices for quantity. 
RADIO TRADERS LTD. 


Œ 23 Wardour St., London, W.I 
(Coventry Street end) 
Phone GERrard 3977/8 - Grams : “Radiotrade"’ 


UNIVERSAL METER SHUNTS 


for | mA x 100 Ohm and 500 uA 500 Ohm 
meters. Accuracy 1%. Five Range model. 
No calibration or adjustment needed. SSIA 
(I mA) covers 2, 10, 50,200 and 1,000 mA. 
$502A (f mA) covers I, 5,25, 100 and 500 mA. 


Price I5/- each 
Trade enquiries invited 
R. MASSEY, 58, WAKEFIELD AVE., HULL 


s Lid 


CO 
INTER-COM & | 
SOUND Aansots 


BRIGHTON TERRACE. LONDON, S.W2 
‘PHONE BRIxton 4691 
(3 LINES) 


EASCO ELECTRICAL 
(HOLDINGS) LTD. 


Approved 


TRANSFORMERS 
of all types up to 25 KVA for Single or Three 
Phase operation, Phasa Conversion, etc, 
MAINS 


Output, and Special Purpose Transformers for 
Radio Equipment; Chokes, etc, 


COILS 
for Contactors, E.M. Brakes, Air Valves, etc., and 
Coil WINDINGS for all purposes. 


SOLENOIDS 
for A.C. and D.C. Operation. 


W. F. PARSONAGE & Co., Ltd. 


INDUCTA WORKS. Park Rd - Bloxwich - Walsall 
Telephone : BLOX 66464 


TAPE RECORDERS 


Your leading Northern Specialists 
can supply all leading makes from 
stock. 

Guaranteed component parts 
for the amateur and professional 
constructor. Also HI-Fi-delity 
amplifiers. 

Service and advice after sales. 
Call for free demonstration and 
advice, 

ALLEN-DIXON 

SALES - ELECTRONIC - SERVICE 


229 OXFORD RD., MANCHESTER 13 
Telephone: ARD 4269 


SITUATIONS VACANT 
cnc technician for eleotro-physio- 
logical research wanted by University De- 
partment in Medical School; duties to operate 
and maintain multi cherie! amplifying and 
recording equipment, and to assist with develop- 
ment of new research apparatus; wide know- 
ledge of electronics techniques desirable, EEG/ 
EMG/CRO—photography; salary in range £470- 
£545, according to experience, with superannua- 
tion—Apply, in writing, to the Secretary 
Department of Physiology, Middlesex Hospital 
Medical School, London, W.1. [3496 
d GERE men with good knowledge of A.C. 
high 
fielas, 


LECTRONIC engineers with sound basic 
knowledge of low frequency techniques re- 
uired for work on design and development of 
electronic units for servo control work. Candi- 
dates should have some practical experience 
and gualifications in shape of degree, H.N.C, 
or ity & Guilds Cert. desirable but by no 
means essential. (Ref. 59.)—Write in detail, 
quoting reference number of position sought. 
to: The Personnel Manager echnichal Em- 
ployment), de Havilland Propellers, Ltd., Hat- 
field. Herts. (3476 
A DEVELOPMENT establishment, associated 
with a large group of companies and situ- 
ated west of London, requires draughtsmen 
with experience in the design of electronic 
apparatus and preferably with a knowledge of 
radio or line communication equipment. Salary 
offered will be commensurate with experience 
and qualifications. Details of conditions of 
service which include schemes to assist further 
technical education will be available during 
interview. Good social facilities provided. 
Ap iy Box No. 962, Dorland Advertising, Ltd., 
ioo » Regent St., S.W.1. [3292 


INISTRY OF SUPPLY requires electronics 
technicians at Aberporth, S. Wales, for 


novel duties of consideræble technical interest | 


in connection with v testing of guided 
weapons; quals., British of British parents, 
recognised engineering pperentices iip or equiva- 
lent in electronics, wide experience elec- 
tronics field, theoretical knowledge advantag- 
eous; O.N.C. City & Guilds or equivalent qual 
desirable. Salary, with £510 (at age 26)—£640. 
Prospect of promotion; housing later if mar- 
ried; opportunities to compete for establishment 
May arise.—Apply ady Employment Exchange, 
quoting Westminster 5561. (3492 


E oone gan exceptional opportunity 
is offered to a young electronic engineer 
possessing ability and ambition to act in a 
managerial capacity as head of a rapidly grow- 
ing department engaged in new developments 
in this fleld, commencing salary up to £1,250 
per annum, according to qualifications and 
experience, ROE depend upon initiative 
and personal efforts in building up successful 
business, staff pemsions scheme in operation, 
applications, which must state full particulars 
of ore one and previous experience, will 
be treated in strict confidence—Box 8124. 


'XPERIENCED engineers sre invite 

apply for a position where energy, 
and lative will be well rewarded; the work 
Telates to the 
ponents and circuits and the design of 
ponents for large-scale production; previous 
experience of television receivers is required, 
preferably in respect to means of scanning 
and focussing; the position is a permanent one 
which offers scope for advancement to a senior 
position; the commencing salary will be in 
accordance with previous experience, based on 
a generous end progressive scale.—Write, giving 
full personal specular to the Personnel 
Manager, The Plessey Co., Ltd., Ilford, Se 


ji 

DMIRALTY—ROYAL NAVAL SCIENTIFIC 
SERVICE.—Experimental Officers and Assis- 
tant Experimental Officers. required_in Experi- 
mental Establishments in London, Portsmouth, 
Weymouth areas, Gloucestershire and Scotland, 
The majority of posts are for Engineers and 
Physicists (particu: EA with Electronics). Can- 
didates must be British subjects. Qualifications 
—minimum of H.S.C. (Pass degree, H.N.C. or 
near eaan an advantage). London salary 
(men) E.O. £720--£890; A.E.O. (according to 
age) £290—£645. All appointments are un- 
established. but with rome opportunities to com- 
pete for established posts.—Application forms 
from M.L.N.8., Technical and Scientific Regis- 
ter (K), 26, King St., London, S.W.1, quoting 
A247/S2A. {3507 
RÆ mechanic required for the Bermuda 
Police Force im the rank of Constable for 

a tour of 5% years with possibility of per- 
manency; salary scale pune iuaing present tem- 
orary allowance of 10% of salary) £715 rising 
0 £B a year; free passages and uniform; no 
income tax; candidates must be unmarried 
between 21 and 28 years of age, of soun: 
ASTR and good education; they must be 
amiliar with signal generator, valve tester. 
anometer and battery charger equipment and 
also VHF equipment similar to Pye Series PTC 
704 (Fixed Unit) and Pye Series PTC 115 
Mobile Units).—Write to the Crown Agents, 


. Millbank, ndon, S.W.1; state age, name 
in block letters, full qual 


{fications and ex- 
perience and quote M1/ Beer wE [3473 


development of television com- | 
com- 


ELECTRO-MAGNETIO COUNTERS. Will count up to 
9999, will operate from 3 volt battery upwards. Col} 
resistance 3 ohms, Bargain, §/- each, post 9d. 
SYNCHRONOUS MAINS MOTORS. 200/250 volts A.C. 
Prepayment meter type, has train of precision gears, 
many scientific uses. 12/6 each, post 1/-. 

U.S.A. THROAT MICROPHONES. Carbon type, 
1/9 each, post 3d. 12/- dozen, post free. 
GERMANIUM DIODES. Special offer, 14/- dozen, 
post 3d. Reduction larger quantities. 


D.C. MILLIAMMETERS. 0-50 ma., 2bin. scale. 


Ex-equipment, 5/- each to clear, post 9d. 48/- dozen, 
post 2/6. 
R.F. METERS, 0-6 amps. Ex-equipment. 5/- each, 


post 9d. 48/- dozen, post 2/6. 

UALS MORSE KEYS. Ex-equipment. 3/6 each, 
post 9d. 

SIEMENS HIGH SPEED RELAYS. NEW. In metal 
cases with terminal box, 145 ohm coll, gap adjuster. 
7/6 each, post 9d. 72/- dozen, post 2/6. 

MOVING ON AMMETERS. NEW. 2łin. scale, 
0-25 amps., few only. Will read on A.C. or D.O. 
current. 12/6 each, post 9d. 

THE SCIENTIFIC INSTRUMENT CO. 
All letters 16, Holly Road, Quinton, Birmingham, 32. 
Callers showrooms, 353, Bearwood Rd., Smethwiok, 41. 
Phone: WOO 3166. 


CHEAPER IN 
SMALL COILS 
All prices per 100-yd. lot. 


CABLE 


No coll under 25 yds. 


unless requested. 3/029 7/029 
Twin Flat 1/044 3/029 WE WIE 
42i- 53/- €63/- 109/- 

++. B8/-  52/- 6l- 107i- 


18/-  23/- —  36/- 
pper, B/- a 100-ft. lot. If leas 
than 100-yd. lot wanted add 6 per cent. to any price. 
Bend for lista of other cables, flexes, wiring accessories. 
BRITISH DISTRIBUTING (Desk W) 591 Green Lancs, 
London, N.8. 


ARKAZ 


RADIOS PHONOGRAPHS , 
TEST EQUIPMENT HI-FI 
Write for FREE Brochure 


WORLD'S FINEST 


KITS 


TV 


Radio Kits. Inc. = 120 CEDAR STREE 
NEW YORK 6, NEW YORK oe U.S.A. 


BASS REFLEX CABINETS 
| in Walnut, Mahogany or Oak. 


I2in. Speaker Model £10 0 0 
l0in, - S £9 10 0 
8in. 49 0 0 


Complete Range of Bass Reflex 
Cabinets. We can finish in period 
If or contemporary styles. 
CORNER REFLEX CABINETS 
for Axiom 22 and Axiom 150 
Mk. Il veneered and French po- 
lished from £15, carriage paid. 


Cabinets made to order, 


Armstrong Chassis and Amplifiers. 
The Leak TL/10 Amplifier. 
LOUDSPEAKERS 


H.P. Terms available. 


A. DAVIES & Co. (Cabinet Makers) 


3 Parkhill Place, off Parkhill Road, London, 
N.W.3. GULLIVER 5775. 


Whatever your age or experience, 
“ ENGINEERING OPPORTUNITIES.” 7 Hull detalle ot 
the easiest way to pass A.MJ.Meoh.E., A.M.LO.E 
C. & @. (Electrical, etc.), General Cert., eto., on 
144 “NO PASS—NO FEE” 
PAGES terms and details of 
Coursesin all branches 
of Engineering— 
Mechanical, Electrical, 
Civil, Auto., Aero., 
Radio, eto., Building 
eto. If you're earning 
lessthan$15a week, tell 
us what intereste you 
and writeforyour copy 
ot ‘ ENGINEERING 
OPPORTUNITIES” 
4 today——FREE ` 


B.LE.T. 


387 College House, 29- 
31, Wright’ Lane, 
London, W.8. 


KG Ste pE 


NOVEMBER, 1954 


Sea ARANT, 
MAR, (9) AND OIVIL 

A IN Ra hniclans (Men ) 
peqemed at aerodromes und stations in 
U.K., special training courses for keen tech- 
S., interesting work in 
Progress providing electronic alds to navigation, 
opportunities for advancement and ponent of 
Permanent pensionable posts; rates of pay (Lon- 
don) from £330 p.a. at age 19. to £445 at 25, 
rising, subject to qualifying test to £540. rates 
lower for provinces, candidates aged 19 or over 
With practical experience in maintenance of 
tadio or radar equipment should apply to any 
Employment Exchange quoting Westminster 
6627. [3625 


G£NIOR and Junior Electronic Engineers are 
required for interesting and varted work in 
the Nelson Research Laboratories, The English 
Electric Co., Ltd., Stafford. Applicants should 
have a sound workshop experience, some know- 
ledge of drawing office procedure, and minimum 
ualifications of Higher National Certificate. 
uties involve responsibility for the engineerin, 
design of prototype electronic equipment an 
the préparation of manufacturing information. 
These posts offer scope for advancement to men 
with, initiative and ability. Salary, according 
to qualifications and experience, comparable 
with present-day levels—Write with full details 
to ete 305J, to Dept. O.P.S., 336/7, Strand, 


c 
Ale Ministry requires Scientific Officers 
(male) at R.A.F. Station near High Wy- 
combe, Bucks, and in Norfolk, for operational 
research duties, and theoretical studies in field 
of communications and general electronics. 
Qualifications; First or Second Class Honours 


nicians with basic q 


degree in physics or electrical engineering. 
Salary: Within range £445-£815. Post unestab- 
lished with possibilities of establishment 
through gia Service Commission for success- 
ful candidate whilst panen] under age 31. 
Opportunities for promotion higher grade 
posts on staff of Scientific Adviser to Air 
Ministry.—A pplication forms, quoting A109/54A 
trom M.L.N.S., Technical and Scientific Regis- 
ter (K), 26, King St., London, S.W.1. Closing 
date 13 November, 1954. [3481 


LECTRIPAR engnoer oF physicist ire Hirai 
by Minis 0: upply, . 
uarters to maintain technical and standard- 
sation records and supervise a small library 
and information service. Qualifications—Higher 
Schoo] Certificate (Scfence) or equivalent but 
possession of a degree or Higher National 
Certificate in Electrical Engineering or Physics 
may be an advantage. A good knowledge of 
electronics, particularly radar and radio and 
experience in writing and editing technical 
reports required. Salary within Experimental 
Officer range (minimum age 26 years), £720- 
£890. Women somewhat less. Application 
forms from M.L.N.S., Technical and Scientific 
Register Ao 26, a Street, London, S.W.1, 
quoting D.485/54-A. Closing date 13 Novem- 
ber, 1954. [3538 


— 
“THE CHALLENGER” 


BRITAIN’S NEWEST TAPE DECK | 
Really compact, size only 11” x 7} 
Weight 6 Ib., f 
Incorporating the very latest in Deck design 
and fitted with new type super heads giving 
high quality reproduction. Just the Deck you 
have been waiting for at the right price. | 


£10.10. 0 


Send stamp for details of this and Amplifier to 
suit the E.W. A. Decks to: 


E. W.A. 


266 Warbreck Drive, Blackpool 


METER 
REPAIR 
SERVICE 
ALL TYPES and MAKES 
Single and Multi-Range 


Phone for immediate service 


THE ELECTRICAL INSTRUMENT 
REPAIR SERVICE 


329 Kilburn Lane, London, W.9 


Tel.: LA Doroke 4168 


WIRELESS WORLD 
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SITUATIONS benn 


Sa tert 


with option of 
appointment either (a) on agreement with pros- 
pect of permanent and pensionable employment 
in salary scale ee ie expatriation pay) 
£17210, rising to £1,315 a year, or (b) on con- 
tract in a temporary capacity with salary (in- 
cluding expatriation pay). £1,307 rising to 
£1,453 a year; gratuity at rate of £150 a year; 
outfit allowance of up to £60; free passages for 
officer and wife; assistance towards cost of 
children’s passages or grant up to £150 annu- 
ally for maintenance in U.K.; liberal leave on 
full salary. Candidates must hold C. and G. 
Intermediate Certificate in Telecommunications 
Engineering and have passed the final paper 
in (1) Line Transmission II, or (2) Telegraphy 
II, or (3) Radio IV, and should have had con- 
siderable experience in the maintenance of 
V.H.F, multi-channel equipment and associated 
Carrier and V.F. telegraph equipment at major 
V.H.F. terminals.—Write to the Crown Agents, 
4, Millbank, London, §8.W.1. State age, name 
in block letters, full Cae Bosch and quote 
M2C/30626/WF. Candidates at present em- 
ployed by the G.P.O. should submit their appli- 
cations through thetr Establishment Division 
SITUATIONS WANTED 
XECUTIVE engineer, with extensive know- 
ledge and experience ir development and 
engineering electronic and Ili electrical 
systems into P oe t processes and in the 
associated mechanical handling problems, seeks 
senior post where personality, initiative and 
drive are required; experienced complete con- 
trol production unit and technical directorship: 
present post, 5 years, similar to above, but 
does not allow full use of abilities; age 40; 
A.M.Br.I.R.E.; salary range £1,500-£2,000 p.a. 
—Box 8270. [3606 
TECHNICAL TRAINING 
ITY & GUILDS (Electrical, etc.) on ‘* No 
Pass-No Fee” terms; over 95% successes; 
for full details of modern courses in all 
branches of Electrical Technology, send for our 
ese handbook—free and post free.— 
B.I.£.T. (Dept. 388A), 29, Wright's Lane, 
W.8. [0117 
Freee! Brochure giving details of home stud: 
training in radio, television, and all 
branches of electronics; courses for the hobby 
enthusiast or for those aimin; at the 
AE nPE City and Guilds Telecommuni- 
cations, R.T.E.B., and other professional exam- 
inations; train with the college operated by 
Britain’s largest electronic organization: 
moderate fees.—Write to Dept. WW28, E.M.I. 
Institutes, London, W.4, [0001 
TUITION 
TLANTIC College, Leeson Park, Dublin.— 
PMG, radio, electrical courses; prospectus 
secretary. £3608 
OTHING succeeds like success! What we 
have done a thousand times we can do again 
for you—see the B.N.R.S. advt., page 152. [0172 
IRELESS operating; attendance and postal 
courses.—Stamp for reply to Manager, The 
Wireless School, Manor Gdns., London, en 


4 
SFE the world as a radio officer, short train- 


ing. low fees, scholarships, boarding/day 
students; stamp for prospectus.—Wireless Col- 
lege, Colwyn Bey. [0018 


ULL-TIME courses for P.M.G, Certs.. 
0.G.L1. Telecommunications, Radar Main- 
tenance Cert. and B.So. (Eng.); prospectus free. 
—Technical College, Hull, [0111 


BRITISH LEGION, HAIG'S.FUND 
PALL MALL, LONDON, S.W I 


Sapre contest te Wer Certara fs 10609 


AUTOMATIC (TIME) SWITCHES 


New and reconditioned 15 day clockwork 
and electric switches 


from 35/- 


d S.A.E, illustrated details to :— 
DONOHOE CHIMERS) GEORGE STREET 


NORTH SHIELDS, NORTHUMBERLAND 


TUITION 
EARN it as you do tt.—We provide practical 


e ent combined with instruction in 
radio, Seale eto.—Write for full detalis to 
Dept. 47, E.M.I. Institutes, London, IOLO 


T/V & Radio.—A.M.Brit.LR.E., Otty & 
Guilds, R.T.E.B. Cert., ete., on “no 

Over 95% successes. De. 
ome Training Courses in all 
&_ T/V, write for 144-page 
handbook—free»—B.1.E.T, (Dept 387A), 29, 
Wright's Lane London, W.8. [0116 
Oity 


-M.I.Mech.E., A.M.Brit.I.R.E. and 

Gullds, etc.. on * no-pass—no fee" terms; 
over eye successes: for details of exams. and 
courses in all branches of engineering, buiiding, 
etc., write for 144-page Ube ee 
B.J.E.T. (Dept. 387B), 29, Tight’s ne, 
London, W.8. 0116 
16E Institute of Practical Radio Engineers 

have available home study courses in every 
phase of radio and television engineering. 
specialising im the practical training of appren- 
tices in the retail trade; enrolments limited, fees 
moderate.—The Syllabus of Instructional Text 
may be obtained post free from the Secretary. 
LP.R.E., Fairfield Eouse, 20, Fairfield Rd.. 
Grouch End, London, N.8, [0088 


IRELESS telegraphy.—Merchant Navy 

_ Offers to youths 16 upwards after quali- 
fication, lucrative positions as radio officers, — 
Apply British School of Telegraphy, 179, Tep: 
ham Rd., S.W.9 (Est, 1906). Recognised by 
Ministry of Education, moderate fees, modern 
equipment, day and evening tuition; also postal 
courses in theory of wireless telegraphy for 
P.M.G, Certs. and Amateur Transmitting 
Licence. [0124 


BOOKS, INSTRUCTIONS, ETC. 
é WIRELESS World,” 1949/53 complete; 
lot or separate years; offers.—Box eee 
OOKLETS ‘How to Use Ex-Govt. Lenses 
and Prisms,’ No. 1 and 2, price 2/6 each; 
ex-Govt. optical lists free for s.a.e.—H. English, 
Rayleigh Rd., Hutton, Brentwood, Essex. [0181 


.P.R.E. technical publications, 5,500 Align- 

ment Peaks for Superheterodynes, 5/9, post 

free; data for constructing TV aerial strength 
l 


ass—no fee” t 


meter, 7/6; sample copy * The Practical Radio 
Engineer,” quarterly publication of the Institute 
2/-; Membership and examination data, 1/-.— 
Sec., I.P.R.E,. 20. Fairfield Rd., London, N.8. 


2 / pou e latest ' Home Constructor ’’ 

with supplements, 68 pages, 20 circuits 
(superhets, T.R.F.s, amplifiers, feeders, equip- 
ment) layout and point-to-point wiring dia- 
grams, coil pack construction, car radio con- 
struction, radio information, radio control, 
radiogram construction, profusely illustrated 
catalogue of components; send Be eee ae 
W23C, Supacoils, 21, Markhouse Rd., ol seas 


THE OSRAM 


NINE - ONE- TWO 


AMPLIFIER INSTRUCTION BOOK 
an 
HIGHEST QUALITY COMPONENTS - 


Available from 


COVENTRY RADIO 


189, DUNSTABLE ROAD, LUTON. 
*Phone: 2677. 


Price, 3/6, plus 3d. postage 
also 
Our 1954-5 Component Catalogue at 1/- 


INSTRUMENT CASES 


_ Size. 8” x 73”x 43” 
Aluminium 25/- 


Steel...... 20/- 


Post & packing ifód. 
extra, 


Available in sizes to 
12” x 12° x 43° 
Various finishes 
Send for List 32 


Cadmium plated 
steel chassis. Send for List 42 


SUTTON COLDFIELD ELEOTRICAL ENGINEERS 


CLIFTON ST., SUTTON COLDFIELD 


Phone: SUT 5666 
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| Tolerance EGG: 
Qty. cpa- | or Working Type Price P L | Fl E R 
y Volts D.C. No. | Each 
| | O-tpE 200V CP36H | 2/2 
1 | 0-005 uF 350V | CP3IN | 1/8 
I 0-01 uF 350V CP32N | 1/8 
I 0-02uF | 350V | CP33N | 19 
| OlgF j 350V CP37N | 2/3 
2 0-001 uF | 500V CP30S_ | 1/9 
3 | 0-05uF 500V. | CP37S | 2/i j 
| | 22pF +5% | SMPIO! 1/4 | 
I | 220pF | £5% | SMPA25 1/7 
2 | 470pF | 45% | SMPSOI 1/7 
i | 1,000pF 5% | SMP7OI 2/- 
bd 2,000pF | +5% SMP70I | 2/6 
1 | 2uF 25V | CEBIC | 2/6 
| 2 | 50uF 35V | cne IBA 
1 2 | 25uF 25V | CE77C 2/9 
| 2 | Blur 450V į CE34PEA| 8/- 
| 2 Mounting Clips | S6105 | 4d. 


Special price for complete set £2.15.0 


© The choice of T.C.C. Condensers for these 
two new amplifiers for the home constructor 
is yet further evidence of leadership. More 
and more designers are specifying T.C.C. 
because they know that long life and consistent 
reliability are thus ensured. 


AMPLIFIE 


Gapa: Tolerance TOCS mist 
(SS i iy. or Working Type Price 
oy | Nels D.C. |. No, 4 "Each 
| | 0-02uF 350V | CP33N 1/9 
3 O-lpF | 350V CP37N 2/3 
80pF 
il 1200F | 5% | SMP4ol 1/7 
|| 82pF +5% | SMPIO! 1/4 
t | 270pF | 10% | SMP425 1/5 
| | 3,300pF $103% | SMP701 2/8 
| | 680pF E103% | SMP60I 1/5 
| |100uF | {2V CEI00B 3/- 
2 | 100uF | 25V CEIOOCE| 4j- 
2 | 8uF 350V CE99LE 3/3 
i 
! 


LEADERSHIP 
SINCE 1906 NN 


| 50-50uF | 350V CEI72LE | 16/- 
33pF 10% scti | 2/6 
L | 100pF $20% | scT2 1/9 


Special price for complete set £2.5.0 


THE TELEGRAPH CONDENSER CO. LIMITED 
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ARGENTINA: Phillips Argentina, S.A., | 


Saovedra, Buenos Aires. Norway, 


INDIA: Phillips Electrical Co. (India) Ltd., 
Calcutta. 


AUSTRALIA; Amalgamated Wireless (A'sla) 
Ltd., Sydney. 


makes reliable joints 


Leading manufacturers of radio, television and practical non-corrosion tests including an impressive 
electronic equipment all over the world insist on Ersin experiment in the Propagating House of the Royal 
Multicore Solder. Despite freight and import charges Botanical Gardens at Kew. After a long period under the 
they find it more economical because of the savings severest conditions all joints on the test panel were found 
in material and labour costs. to be completely free from corrosion and fungus growth. 

Multicore Solder is now supplied with 5 cores of Type 362 flux is approved by A.I.D., A.R.B., G.P.O., 

flux, unless otherwise ordered. This extra fast flux and complies with R.C.S. 1,000. 
(type 362) is a Pentacol derivative which is particularly Ersin Multicore Solder is available in a variety of 
effective for cleaning heavily oxidised components for  tin/lead percentages to suit all soldering processes. The 
high-speed soldering processes. In many cases the use Multicore Technical Service department will be pleased 
of 5 core solder enables manufacturers to use an alloy to advise manufacturers on the most suitable and eco- 
of lower tin content, thus making considerable savings. nomic type of flux and solder for their particular need. 

Type 362 flux has successfully undergone many 


BRAZIL; Jnvictus Radio Factory. | 


_— JELLY FLUX 
WIRE STRIPPER AND CUTTER | ; ERSIN á \ For processes where cored sold 


i i É liquid fux will not 
ai mA irek a high viscoa 
Pe eal is available. 
i s insulation wit ne sur 
This 3 in 1 tool strip 


i ider- 

nl : , the only quick so 

nicking the wire. cuts bea . caged \ | wen be: e jelly flux. = 
its extruded flex. doing ea k ‘Q A specific purpost 

ap P d better than the number of tools Se D Size 12 

TP e | Y 

pucker gr uired. Adjustable, by the turn x = > 

ga W to most wire thicknesses. 

of a screw. 


Lig (subject 


DERS | sıze 1 CARTONS 5/- (SUBJECT) 
zi cifications : 
penn ble dern Available in the following pecan : 
: i Sent l T Aioy y Uge 
aae She sent to | = 3 iA App. Uth 
laboratory engineers a al 
. ma 4 ician lying on their ae 
Pm erun muncar § oet l technicians app aaa ar 4 ; 
firm's official i a a 
se bs i “Modern Solders” contains 19013 5 
aluable information on 1y a: Be 
ana points. standard | jc 14 3 
itution of alloys =. 
cee solder. Available on 
an s 


14 n 2i feet 


i ication. 
7 Ib. reels for factory use. Prices on appli À 


mi 


LTD., 


